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RECOMMENDATIONS. 



fVom Prqf. E. A. Andnw9» 

Abottt two yMirt neo, I had the pteunre of mMtia* with Mr. Tracy, mnd of haTinc w 
eonvenutioQ with him on th« tubiect of an Arithmetic which ho waa preparinf for 
aehoola. I waa particularly pleaaed with that part of hb fyttom which related to emmeH- 
tMgf and which appeared to n»« to poaacn great prmcUeal talue. Within n few da^a, Mr. 
Tracy haa put into my hands a part of hit manvacript, that I miffat become more minutelj 
meqa^nted with hit avaton. Mr tSme baa been so far oceapied with my own busiaaaa, 
Ihftt I have been nble to ozammo « pnrt only of the manuscript put into my hands ; but 
with diie part I have been much ftatified. It appears to ne, that, when carefully and 
thonraybly revised ami perfected, as the aotlior desif ns to do, it may become a vioH viifa- 
abU wvrkf inferior to none of the Arithmetics now used in our schools. Burh is my eoiv- 
lidence in the ability of the author to eoantlete and polish the work, that I look upon Its 
■a ifoile certaia. 



From E. H. BmriU, AnOvor tf tik« Otogmpky ^ IA< Heaetnt, 4j^, 

Throttfh the politeness of Mr. Tracy, I hare been fiivored with a peruiial of an Arith- 
metic, in mannscript, which bo is preparing for publication. The work is intended as a 
universal clasa-book in elementary ariibmetic. It is the production of a ^ntloman of 
icaowa abilities and experience in teachinc ; and he has, with great cure, arranfed ita 
several parts, and given the rules, and selected the examples, sfeep by step, in Uiat natural 
order, and easy method, which his own judgment and exp«rienc« approved. There ara 
some excellenees in bis Aritlimetie, some faciiitiee of dealing with ngures whicii, so llir 
aa I know, are entirely peculiar to this traatise, and which distingbish it from all others. 
On thn ground especially, and that <rf'its general merit, I think it a work which will con>- 
mand ittelf to the attention of teachers. 

I eaAirely eoiaeUe in the above opinion, having been particularly gratified with Uio eaa* 
and facility with which many difficult operations are performed fay the new principle ia- 
trodttced by the author. J. P. BRACE, Prkuipal ofilmrtfifrd FmmU Seminmrf, 



Prom £, C. Herriek, Etq. 

T have cursorily examined the manusicript of Mr. C. Tracy's treatise on Arithmetic. 
The most prominent feature of the work is the introduction of a peculiar mode of stating 
Bunerona classes of problems, which are then solved by an abridged^ process, «ullea 
canceling. This appeara to me an import'int improvement on the books in common use, 
and one which renders the publication of this treatise very desirub'e. 



Prom La FayetU 8. Foster, Etq. 

Mr. Calvin Tracy has submitted to my examination, in minuscript, an Arithmetic 
prepared by himself fur puiilic uion. From the known ability of Mr. Tracy as .in instruct* 
or, I was preptired to entertain n hi^h opinion of any treatise designed to facilitato tlio 
acquisition of knowledge, of which he miglit be the nutlior ; and from the uttentioii which 
I have bestowed on his Arithmetic, I have no hesiiati<m in lienrinx testimony to its high 
meritorious character. His plun npfMsars to me to lie highly judicious, and ably and 
skilirnlly executed. The work, in luy opinion, will be a valuable addition to a \ei^ im- 
portant branch of education. 

Extract qf a Letter from J. /. Van Antwerp, Esq., Principal of CoxsaekU 

Academy, N. Y. 

Dear Sir — I have heretofore given the preference to " Adams*s Now Arithmetic,*' and 
have always made ns*; of it. 1 consider yours equally ns good, if not superior to it, as fur 
as your system is not " New." Your system of canceling f regard us an important im- 
provement, especially for those pupils who are called ** good in figures," and I am not 
snre but it miiy help to nrou^e the stupid and dormant ficulties of the duU. We wish to 
make ready and correct accountants ; — your system strikes mo as tending durcctJy to such 
a result. 

Extract qf a Letter from If. N. Morris, Esq., Prindpal qf Coldtestet 

{Conn.) Academy, 

From the defective manner of trenting the principle of eancelin?, so fnr as I had seea 
allusions to it in works published prcviouxly to yourD^ I had biren led to think uoruvorably 
of it, — the method having lieen merely alluded to, without any clenr invostipition of tha 
principle itself. Instead of so doin?, you have, however, first I(m1 the flcliolnr in tiie plain, 
obvious course, to the result, and have then taught him to abbreviate the operation, by tha 
applicntion of well-known and obvious principles. The defective manner to which I huvo 
alhided, you have therefore avoided. In npplyiu the principle of canceling, as luid dowa 
ia your book, the student secures even a clearcc xat cl hb subject, than in the ordinary 
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■ode of 1011111011. I can therefore cbeerfully ezpreei the opinion, that, although Mveial 
▼alnable treatiset od arithmetic have appeared within a few yean, your woric eombinet 

difTerent eyitenf. 
2 the complete 

, — ,..y — riy -yr— — • — " f....^.!'"- "• canceling, give 

it strong claime on the attention of those who have the care of educating the yooag. 

From 8. Stnitk, Etq,, Pruuipia <tf Boardmg School, PougOuepsu, N. F. 

I hnTo examined a new gyitem of Arithmetic by C. Tracy, Eeq.. and find It well 
adapted to the uee of schools. 1*lie arrangement and mode of treating the attbjeet are 
more definite and perspicuons, and, In fiiet, better than are thdse of any other Anthnetk 
with which l4im acquainted. 

Frmm JR. 8. Howt$, Prmeipf^ qf Academy, TVoy, N, F. 

I have oxatmned a ayrtem of Arithmetic by C. Tracy, Esq., and, as the resvH, «m 
satisfied that it is superior to any other worIc with which I em acquainted. The method of 
canceling introduced must secure success to the work^ bein^, as it is, well calevlatod to 
lender those who study It quick in figures and prompt m business. 

Drom E. W9mm, Jr., Prmapal of Monitorud School, Troy, N. Y, 

I have recently examined a treatise on Arithmetic by C. Tracy, Esq. Both the matter 
and manner of the work are judicious. —-the foraner embracing ail that the habits of our 
men of business require -, the latter, all the advaatates which other systems contain, togeth- 
or with the new and peculiar mode of canceling, which very much abridges the prooessea 
of solution. In these particulars, the work is an improvement upon former systems. 

From J. n, Roger; E§q,, Principal qf Prowpect Hm JOigh School 

Messrs. PuaaiB fc Pacs, 

Gentlemen — From a hasty examination of Tracy's Arithmetic, T believe it worthy ot 
being ranked among the best school books. The method of canceling, very fully brought 
into practice in this work, greatly abridges many o|ieratlons, and may be mentioned as 
one of its most valuable features. Sincerely yours, ). H. RCMSEBS. 

From Rev: A. Bond, Potior qflhe Second CongregaHonai CkwrdiAn Norwich, 

Having examined the general plan of an Arithmetic, prepared by Mr. Tracy, Principal 
of Norwich Academy, I can cheerfully recomroemi it as a system possessing, in some im- 
portant particulars, a superioritjr over any other system with which I am acquainted. 
The method oC eatueUnsr, which is curried through the work, excepting the Roots, greatly 
facilitutes the process of arithmeticnl calculations, and will give it a decided advantage in 
the estimation of liusinfess men. The part on foreign exchan|es will enhance its value 
with the commereiul comrtiunity. While its simplicity adapts it to the one of common 
schools, its comprehensiveness, and the ease and accuracy with which complicated prob- 
lems may be solved, will be likely to secure for it a prominent place in the counting room. 

From Rev. L. N. TVccy, formerly Principal of New Britain Academy. 

I have spent conniderahle time in a careful examination of an Arithm«)tic prepared by 
llr^ C. Tr:icy, Principal of Norwich Acadomy. For my own benefit and pleasure, I have 
carefully examined every rule ; and though I have daily used the best Arithmetics extant, 
while on^irnged for miiny ycaro in teaching, I am led to believe that there is not a text-book 
on arithmetic in nse which presents equxl excellences. Its grand feature — that which 
distinguishes it from every other arithmetical treatise — is the principle of eaucelingr, in- 
troduced and applied throng'hottt the work. The extent and facility of its application to all 
opemtions in which multiplication and division are both concerned, are fully and clearly 
lu^trnted. It is safe to any that two tliirdsi, and oflen four fiflbs of the labor and time 
1 snnlly required for arithmetical solutions, are savrd. While it contains nn amount of 
r latter equal to any other Ariihmctic in u:$e, it is slill a strictly elementary work. 

!'%»' JhUowing ta from the Board of Visitors of ike First School Society of the 
unon of New HaveHj who are by law appointed^ to determine what books shaU 
be used in tJte schools under their superintendence. 

Tie undersigned. Visitors of the First School Society in the town of New Haven, har- 
h*<, by means of a committee of our liody, made examination of the *' New System of 
A ilhmetic," prepared by Mr. C. Tracy, Principal of Norwich Academy, and considering 
v.. ^ work to contain important improvements on the treatises in common use, do hereby 
dL 3Ct the said book to be adopted in the Schools of this Society. 

R. S. HINMAN, R. H. OPBORN, > ^j.... 

ALLIN6 BROWN, OROR6E F. 8MITH, S ^rZ. 

EDWARD C. UERRICK, WYLLIS PECK, 1 »'**aor». 

Nbw Havb!?, JiprU 29, 1840. 
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^7>^<\^ INTRODUCTION- 



It will readily be conceded, that all efforts in behalf of theifeneril 

diffusion of uaeful knowledge, are in themoeWes commendable. There 

18, however, and probably ever will be, a difference of opinion relative to 

the extent to which books of any particular description, and treating upon 

the same general topic, may be multiplied, and the interests of edueatioii 

uniformly advanced thereby. 

^ This difference of opinion exists especially in relation to hooks designed 

■^ for the use of common schools and academies^ and which treat upon the 

« moi^e common subjects of study. The multiplication of books of this 

W^ description, to the extent realized at the present day, is regarded by many 

• as injurious to the general good. That its tendency is to increase,, tn som^ 

^* small de^ee, the expense of education — at least in some parts of the coun- 

%^ try — will not be denied. But, before sentence of final condemnation is 

pronounced, it always becomes those, who sit as umpires, to take as extended 

views of the subject before them, as the nature or the case will admit. 

The question now presented is, koto far the general good is advanced hf/ 
the multiplication of school books. 

To answer this, let it be supposed that only a single work in each depart- 
ment of science studied in common schools, had ever been presented to the 
public, and that each work were such as it should be. Books of this de* 
scription would obviously find ample circulation, sufficient, perhaps, to sat- 
isfy both authors and publbhers, without embracing one half of the ground 
to be occupied. The consequence would be, that the more recently settled 
parts of our country would be but poorly supplied with the mean»of edu- 
cation, for at least some considerable period of time. But, as it now is, with 
such a multiplicity of school bot>ks constantly emanating from the press, 
a spirit of rivalry is created, — a desire is excited on the part of both authoni 
and publishers to give to their several works a more extended circulation 
than can be obtained without exploring the whole ground. As a natural 
consequence, the inhabitant of the less favored portion of our land is 
scarcely settled in his log cabin, before books of every description neces- 
sary for the education of his sons and daughters, are presented bim, as it 
were, at his own door. His attention is thus directed to a subject second 
in importance to none of a temporal nature ; and one which, when duly 
presented, will be likely to be regarded, and to receive a consideration, 
which otherwise might be long neglected. 

The truth of our supposition, that any one set of school books is such, 
in all respects, as is required, may, however, very reasonably be doubted. 
Many of them are unquestionably of a high order, and probably owe some 
degree of their merit to the fact, that other minds have been, are, and yet 
will be, traversing the same ground which their authors trod, and are 
preparing other works to supersede them, if possible, in the estimation of 
the public. 

The effect of the multiplication of school books is, therefore, to render tk» 
means of education as perfect as the nature of tfieir subjects will allowy and 
to convey these means, thus perfected^ to every part of our entire country. 

From the preceding considerations, the author is inclined to regard ths 
multiplication of school books as favorable to the cause of general educa- 
tion. It therefore only remains to point out some of the more important 
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featarM of the following work, before introdacing it to the ordeal of 

Eablic opinion. Thi^t it is worthy of public attention and patronage, 
elon^ not to him to decide. It certainly will b6 found to poMeu some 
vecuUariiieSf which are of course regarded by him as improtemenU* 
Whether they are indeed such, remains for others to determine. ^ 

A peculiar feature of the following pages, and one which distingaishea 
this work from every other on the same subject, is the ^'Syslem of 
Canceling/' which, in connection with the ordinary mode of solutiooi if 
introduced throughout, and applied to such arithmetical problems as em- 
brace in their operation both multiplication and division. This is regarded 
by the author, and by many others ac<)uainted with his system, <w a decided 
improvement upon all Arithmetics heretofore presented to the pvblie. 

The following are some of the advantages of the new system: — 

1st. The statement required, or, rather, recommended, for canceling, 
is itself a complete analysis of the sum proposed. Suppose, for illustration, 
that 12 yards of cloth cost $48, and that it is required to find the value 
of 15 yards of the same. ^ 

We analyze the preceding sum, either by first finding the value of one 
vard of the cloth, viz., $48 -s- 12 yd. = $4, and then multiplying that price 
by the number of yards, as, $4 X 15 yd. = $60, Jns,; ur bylinding the 
ratio of the number of yards of which the price is given, and of those of 
which the price is required, and then multiplying Uiat ratio by the gijeli 

ttost This ratio ia-^^ss^; and i X 48=60, the number of dollars re- 
quired, and the same as above. 
The same stated for canceling : — 

l 4aj5 

12 
(See rule for canceling, in Single Proportion.) By the above statement, 

^8 is to be increased by the ratio 12 : 15; or \^ s={. It is, however, 

obvious that ^^ of 48, multiplied by 15, is the same as 7^ of 15 multiplied 
by 48. The above sum is therefore canceled and solved thus : — 

4 

4&. 15 

-, and 15 X 4 = 60, the dollars required. 

The application of the canceling principle is, however, more completely 
illustrated by the solution of sums in which the ratio of one of the given 
quantities to a required quantity of the same kind, is traced through 
several simple ratios. The following sum may serve as an illustration : — 

If 3 men, in 16 days, of 9 hours each, build a wall 20 feet long, 9 
feet high, and 4 feet thick, in how many days, of 8 hours each, will 12 
men build a wall 200 feet long, 8 feet high, and 6 feet thick .' 

It is obvi<^s that the ratio of the given days to the required number of 
days, is compounded of the ratios, 8 nours : 9 hours ; 12 men : 3 men ; 20 
feet in length : 200 feet in length; 6 feet in height : 8 feet in height; 
and 4 feet in thickness : 6 feet in thickness. Or, these ratios may^be 

fractionally expressed, thus ; f , -f^, ^^, f , and f . 

Now, the given days of 9 hours each are changed to days of 8 hours 
each by the following statement : — 

16. 9 

=18 days. 

8 ^ 

The time, in days of 8 hours each, required for the 12 men to complete 
the work of 3 men, is obtained by uniting the second of the preceding 
ratios to the above statement, thus: 

16. 9. 3 ^, 

' '=:4A days. 

8. 12 ^ 
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By introdociiig into the Hune statement, the third of the preceding ratiot, 
we obtain the requisite time for completing the 200 feet of wall, allowinf 
the height and thickness of each wall to be the same ', thus, 

16. 9. 3. 200 ^ ^ 
as 45 days. 

8. 12. 20 
If the fourth ratio be united, we obtain the time required, allowing each 
wall to be of the same thickness ; thus, 

16. 9. 3, 200. 8 _ ^ 
s= 60 days. 

8. 12. 20. 6 
Lastly, if the fifth and last ratio be introduced, the number of days 
required by all the condii.ons of the question is obtained, yiz. : 

16. 9. 3. 200. 8. 6 . ... 

ssthe required days. 

8. 12. 20. 6. 4 

The last statement canceled ; 

10. S 

IR. 9. B. SM a. S ^ ^^ ^ ^ ^ 

, and 10 X 9s 90 days, Ans. 

8. IS. m. 61. 4 

la 

2(117. A second advantage to be derived from the canceling system, is 
the mcility afforded hj it for reducing several operations to a single 
statement. The followmg example will afford an illustration : — 

Bought 5 cwt. of sugar, at 6 d., New York currency, per pound, after 
making a deduction of 8 lb. on every 112 lb. for tare, &c. How much 
shall I receive for the whole quantity, if I sell it at an advance of 20 per 
cent, on the purchase price ? 

The ordinary mode of solving this sum would be as follows: — Having 
reduced the 5 cwt. to pounds, we make the statement, 112 : 104 : : 560 : 
jSfns. ; viz., 520 lb. This 520 lb. is the net weight of the sugar ; therefore, 
520 X 6 = 3120, the pence the sugar cost. We next reduce the pence to 
dollars b^ dividing by 12 and 8, the currency being that of New York, 
and obtain, as the cost of the sugar, $32.50. On this sum I wish to make 
an advance of 20 per cent., for whicn the following is the statement : — 

100 : 120 : : 32.50 : Ans.y which is 39 dollars. 

By canceling, these several operations are reduced to one ; thus, 

13. 3 R 

5.4.28.104. 6. 120 ^^ , ^ 5. 4. S8. iW R. ISB 

. The same canceled ; ; 

J12. 12.8. 100 112.12.8. laa 

2. 2a 

and 13 X 3 = 39, the dollars required, and the same as befbre. 

3dly. A great advantage of the canceling system over all others, arises 
from the expedition it affords in arithmetical solutions. Instead of mul- 
tiplying and dividing by all the numbers Hi^iich the nature of the sum 
proposed would naturally require, the multipliers and divisors are made 
to cancel each other ; that is, equal factors are rejected from both. 
Hence, they are all made to exert their appropriate influence in procur- 
ing the answer, while the labor of multiplying and divid'mg is avoided. 
The statement of each sum for canceling is a fractional answer of the 
eame ; and it is obvious that the value of fractions is not affected by 
rejecting equal factors from their numerators and denominators. 

The processes of reduction, which occur very frequently in common 
Arithmetics, are mostly avoided by this system. Suppose it be required 
tQ find how many pounds sterling 5 hogsheads of wine would cost, at 
10 d. per pint. By the canceling system, it J* necessary only to write 
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down the numbers required to effect the reduction, and the qoettion if 
then solved by canceling those numbers as for as practicable ; thus, 

5. 63. 4. 2. 10 

12. 20* 

The numbei's above the line are obviously those which, when mnl- 
tiplied together, will give the answer in pence. The numbers below thft 
line are those required to reduce pence to pounds sterling. The above 
sum canceled : 

21 

; tiien, 21 X 5 » 105 jB., J9ns, 

B 

That the above method orsolving arithmetical problems is easily com- 
prehended and applied by the scholar, has been fully tested by the author. 
The experience of nine or ten years entirely devoted to the business of 
instruction, leaves him no room to doubt on this point. Being, however, 
fully ^ware that his Arithmetic might fall into the hands of some, who 
would not at once comprehend and apply the principle of canceling, 
he has introduced the ordinary rules of solution, in connection with 
those of canceling, and has endeavored to render both modes plain and 
familiar, by frequent and clear illustrations. 

The constant aim of the teacher should be to prepare his pupils for 
the active dtUlts of life ; and, in the department of arithmetic, this is 
accomplished only when the scholar has acquired correctness and expe- 
dition in efiecrmg his solutions. 

To make good arithmeticians, it is first necessary to acquire a correct 
and extensive comprehension of the simple or fundamental rules of 
arithmetic. When this is done, their application will be obvious. The 
danger, therefore, is not that the scholar will spend too much time oh 
what is usually regarded as the more simple part of arithmetic, but that 
he will leave it too soon. 

In the use of this treatise, the author would recommend, that, when the 
pupil shall have passed the simple rules, and commenced those operations 
to which canceling may be applied, he be required to solve each problem 
both by the ordinary rule and by the rule for canceling. More practice 
will thus be secured, and, consequently, greater expedition acquired. 

In the illustrations which are given in connection with the different 
rules, it has been the design of the author fully to acquaint the scholar 
with the nature of the subject presented, without carrying his explana- 
tions so far as to take the work which properly belongs to the scholar, 
out of his hands. No important acquisition can be made without corre- 
sponding effort. This fact seems to have been overlooked in the prepa- 
ration of some Arithmetics now in use, and special effok made to render 
every thing &s efisy as possible for the scholar; that is, to enable him to 
effect the solutions with very little mental labor. The intellectual 
powers are, however, developed and strengthened only by being brought 
into vigorous exercise. ** In arithmetic, the young beginner should find 
just enough assistance* to encourage and stimulate him to effort. That 
is not the best system which enables the learner to advance from rule 
to rule with the least amount of study ; but that which, while it helps 
him over some difficulties, leaves him examples enough to task his 
powers to the utmost." (Dr. Humphrey's Thoughts on Education.) 

With these introductory remarks, the following work is commended 
to the candor of an enlightened public. 

THE AUTHOR. 

NOKWICH ACADEMT, Maifj 1840. 
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ARITHMETIC. 



§ 1« Arithmetic explains the properties and relation of 
numbers, and makes known their practical application. 

There are six fundamental operations, with which the scholar 
must become perfectly familiar, before he can advance suc- 
cessfully, viz. /Notation, Numeration, Addition, Subtraction, 
Multiplication, and Division. These operations are called 
fundamental, because all others are founded upon, pr are 
wrought by, the application of one or more of them. They 
therefore require to be first clearly understood. 



NOTATION. 

§9. Notation is{the art of expressing numbers by numeri- 
cal characters^) The characters employed to express numbers 
are, I, 2, 3, 4; 5, 6, 7, 8, 9, 0, and are called (g^«rc5^. Each 
of these figures has its own specific, and also its heal value, as 
will be learned from Numeration. Besides these characters, 
there are others used(tp express operations) 

1st. The sign of addition, viz.^, {or pius, more;) requiring 
thefnumbers between which it is placed to be adcied) 3 + 2 
are "5 ; that is, 3 added to 2 are 5 ; usually read« 3 plus 2 
are 5. 

2d. The sign of subtraction, viz^ — j (or minus;) showing 
that the number following is to be taken from thai which 



12 NUMEBiLTION. 

precedes it fs thus, 4 — 2 is 2 ; that is, 2 taken from 4, 2 
remains. -^^ 

3d. The sign of multiplication^ viz. X J requiring-the num- 
ber placed before it to be multiplied by that which lollows ; • 
thus, 3 X 4 is 12 ; that is, 3 multiplied by 4 is 12. 

4th. The sign of division, viz. -f- ; requiring -the number 
preceding it to be divided by that which follows^ thus, 8 -7-2 
is 4 ; that is, 8 divided by 2 is 4. 

In tlie use of each of the preceding signs, the figure preceding 
the sign is to be operated upon by that which follows it. ■ 

6th. The signs of proportion, viz. : :: : ; i showing that the 
numbers including and between these dots, are proportionals ; 
thus, 2 : 4 : : 6 : 12; that is, 2 bears the same relation to 4 as 
to 12. The numbers are thus read : 2 is to 4 as 6 is to 12. 

6th. The sign of equcdity, viz. = ; expressing /the equality 
of the numbers between which it is placed ; or, that the num- 
bers on the right equal those on the left ; thus, 9 -|- 7 = 20 — 4. 

7th. The vinculum^ or horizontalc^Jine drawn over several 
numbers, and showing that they are all subjected to the same 

operation; as, 18 — 9-j-2=7; that is, the sum of 9 and 2 
being taken from 18, 7 remains. 

8th. The characters ^ , y , -y/, V* &^c.> require some root 
of the number before which they stand to be extracted. The 
figure placed over the sign always show^ what root is required.) 
When the character is used without any figure, it then indicates 
the square root. 

By the use of these characters, any arithmetical operation 
may be indicated. If it be required to add 9 to 16, from the 
amount to subtract 5, to divide the remainder by 4, and to mul- 
tiply the quotient by 6, the operation would be thus expressed : 

9-j- 16— 5-7-4x6 = 30. 



QUESTIONS. — What does Arithmetic explain t What application docs it 
make of numbers ? How many are the fundamental operations of Arithmetic ? 
What are tliey ? Why are these called fnndamental operations ? What is 
NoUxtitmf What are the characters nsed to express numbers called ? What 
twofold value has each figure ? For what pnrposes are other characters used ? 
What is the sign of addition t — and for what is it used 1 The sign of subtrac- 
tion ? — what does it require t The sign of multiptlication ? — what does it re- 
Sairel The sign ofdirisiont — what does it rcqmre? The signs of propor- 
on? — what do they showt The siggi of equality ? —what does it show? 
What is the vinculum 1 What is the character used to express the extraction 
of roots called ? Ana. The radical sign. What does tiift figure placed over the 
radical sign show ? 
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NUMERATION. 

§ 3. The scholar has seen, under Notation/ the characters 
used to express the first nine numbers, viz.^^that to express one 
whole object or thing, 1 is used ,* to express two whole things, 
2 is employed jj and for three whole things, 3 is taken, 6lc, ; so 
that each character has its own specific value; and this it 
always expresses,' when it stands alone. But each figure has 
also V a /oca/ value;. that is, a value depending ^n the place it 
occupies 'y thus, the value of 3 differs in each of the follow- 
ing numl^rs, viz., 003, 030, and 300. In the first number, its 
yalue is three units, or ones ; in the second number, it is three 
tens, or thirty ; and in the last, it is three hundreds. It will 
therefore be readily perceived, that the position of a figure 
materially affects its value. Numeration enables us to deter* 
mine this local value of any figure, and consequently^to ascer* 
tain ih^otal value of- any number of figures,^ 

Let it therefore be remembered, that units always occupy the 
first place on the right hand ; tens, the second place ; hundreds, 
the third place, &c. ; also, that any figure is increased in a 
(^enfold ratio)by having a single figure placed on the right of it; 
thus, 6 alone is 6 units; but if another figure be placed on the 
right of this, its value is ten times as great as before ; thus, in 
63, the 6 is six tens, equal to 60, and the 3 is three units. 
This value is increased a hundred fold by having two figures 
placed on the right; thus, '600; and a thousand fold by having 
three figures on the right of it ; thus, 6000. In the first of the 
last two examples, the. value of 6 is six hundred, and in the 
second it is six thousand. 

Hence the scholar will see the necessity of terms by which 
to designate this local value of figures, and will also readily see 
the appropriateness of those used, viz.: — Units, Tens, Hun- 
dreds, Thousands, Tens of Thousands, Hundreds of Thousands, 
Millions, Tens of Millions, Hundreds of Millions, d^^c. These 
nine terms are sufficient to express any number in common 
practice. The higher denominations are Billions, Tens of 
Billions, Hundreds of Billions ; Trillions, Tens of Trillions, 
Hundreds of Trillions; Quadrillions, Tens of Cluadrillions, 
. Hundreds of Cluadrillions ; Quintil lions, Tens of , Hun- 
dreds of ; Sextillions, Tens of , Hundreds of ; 

Septillions, Tens of , Hundreds of ; Octillions, T.ens 

of , Hundreds of ; Noniilions, Tens of , Hun- 
dreds of , dtc. 
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Six units are written, ; . . • 6 

• Six tens, or sixty units, 60 

Six hundreds, or sixty tens, 600 

Six thousand, or sixty hundred, 6,000 

Sixty thousand, 60,000 

Six hundred thousand, 600,000 

Six millions, 6,000.000 

Sixty millions, 60,000,000 

Six hundred millions, 600,000,000 

By uniting the preceding numbers, we obtain 666,666,666 

This last expression is obviously a union of all the preceding 
numbers, each figure retaining its relative position ^and valuer 

§ 4l« It will be observed that, as the first three, figures, 
reckoning from the right, are units, tens, and hundreds, so 
every succeeding three are appropriated to the units, tens, and 
hundreds of the succeedinor higher denominations* The fol- 
lowing table will serve as an illustration : — 



.2 » e 5 » 

S o <= 2 -2 J . "S 

'-■i "SS *S= o5 *£•= ^mS S g "sS . 

c3 ©2 w^ ^-g ©•« ^13 «go «e,2 3 .a. 

I I I I I I I I I I 
369, 342, 900, 976, 368, 265, 37*1, 502, 634, 436. 

Jtaan nnv mmw ««•■ ■!«■ «•« «■« »«:« •■«« (■«« 

^ G*£ "C c .5 "a c .2 "5 c .2 "O e .*; •« c .3 '9 e*i "o c .•- ts c .5 -c e .5 

*>«S ?> <o a o»s 9^0 9' 9 a ? n a ^^^a T'Qa tt«a ooS 

'B*'§ •a*'a 'S-'s •!*'§ -o-^a -o ** § -5 ** § -5 - o ^-3 .5 •* 3 

ficcsBBesc o 

599399999 9 

This table will enable the scholar to see at a glance, that 
the names and value of figures are entirely dependent on their 
location. If they be counted from the right hand towards the 
left, the first figure in any line of figures is units; the second 
is tens ; the third, hundreds ; the fourth, thousands ; the fifth, 
tens of thousands, &/C. ; and whatever station or place any 
figure may occupy, its value' becomes ten times as great by 
being moved one degree farther to the left. 

§ S» It will be observed, on examining either the preceding 
or following table, that three figures are appropriated to each 
denomination ; and that, under each denomination, the words 
units, tens, and hundreds, are invariably employed to express 
the relation these figures sustain to each other. 

To make the reading of figures easy, especially if the num- 
bers are large, they are separated by the comma into periods 
of three figures each. A familiar acquaintance with the order 
of the periods, and the relative value of the figures composing 
them, is therefore requisite to insure uniform accuracy in as- 
signing them their true value. 
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NUMiXATlON TABLE. 







■c 1 
•S ;§ 

21 - 
ISM 



I 



o a 

S '3 

a 9 a 

m h* CS 



a . 
.2 

i i 

« -a 

£ o 

•2 • 

9 » C 

ft H h 



J 



n 8 
1 a :3 

&B H CQ 



i 

s 




e = 



RE^a 



345, €78, 912. 469 





i 



§ S 1 

a H D 



5 9 
9 9 9 



•5, 

5 7 9, 

6 7 8, 
2 0, 

8 8 8, 



4 2 0, 
13 5, 
2 0, 

4 6 8, 

7 7 7. 



6 8 4, 



• • 6, 
3 8 6, 
6 8 3, 



3 7 0, 

4 15, 
2 4 6, 
3^, 
13 9, 
6 6 6. 



• 4 0, 
4 0, 
5 9 0, 
9 5, 



• 2 6 

6 
8 I 
6 
6 4 2 

5 5 5 

• • • 

• • 9 


3 

4 6 8 
8 6 4 



2 
3 

7 

6 2 




3 
4 
1 
4 



4 
5.6 
8 5 
7 
1 
7 




5 

2 



4 4 
• 8 2 
6 5 4 
8 
2 
5 9 6 
9 5 6 



The scholar should be thoroughly exercised on the preceding 
table, or a similar one written on his slate. 

QUESTIONS S.~ What are the characters used to express the first nine 
numbers ? Give an example. When does each figure express its own specific 
Talue 7 What other value has each figure 1 On what does the local yaUue of 
a fiffure depend? Give an illustration. What, therefore, does r^umeration 
teach us to do ? What does -it enable us to do ? In what ratio is the value of 
any figure increased by having a single figure placed on the right T In what 
ratio is it increased by having two figures on the right of it 7 In what, by hav- 
ing three placed on its right f In what ratio do numbers continue to increase 
from the right to the left 7 ^tu. In a tenfold ratio. What are the terms by 
which the local value of figures is expressed 7 To what are each tbre^ suc- 
cessive figuresain ao^ namMr appropriated 7 Ana. To the units, tens, and hun- 
dreds of each denomination. In tracing the figures from the right to the left, what 
is the first fiprure called 7 The second 7 The third 7 The fourth 7 &c. What 
eiTect is prcfduced on the value of any figure by moving it one place to the left T 

§ 6. Enumerate the following numbers, viz. : — 6 ; 27 ; 467 ; 
668; 4269; 13786; 27599; 367595; 1729567; 67596422; 
686 ; 379872689 ; 278063 ; 596402606 ; 295 ; 336003 ; 
300300303; 505050505; 467327986427; 585950876 
668001; 100000000; 99999999999; 639374^913; 4678. 
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The scholar should be taught to read these figures accurate- 
ly; for example, suppose he be required to enumerate the last 
number^ viz., 4676 ; let him commence and repeat thus : eight 
units, seven tens, six hundreds, and four thousancls ; and then 
unite them, thus : four thousand six hundred and seventy-eight. 
Let him also be required to give the value of any figure as it may 
vary by being written at different points under any line of figures. 

^ 7. After the scholar has become familiar with the pr'e- 
ceding exercise, he may write the following numbers on his 
slate in figures, taking care to express each number accurately : 
— 1. Thirty-five. 2. Three hundred and seventy-five. 3. Three 
hundred and five. 4. Seven thousand six hundred and thirty- 
five. 6. Seven thousand and thirty-five. 6. Seventy-five 
thousand four hundred and sixteen. 7. Seventy-five thousand 
and sixteen. 8, Seventy-five thousand and six. 9, Seventy- 
five thousand. 10. Three hundred and thirty-three thousand 
three hundred and thirty-three. 11. Three hundred thousand 
and three. 13. Three hundred thousand* three hundred 
and^three. 13. Five millions and five. Six millions and 
seventy-five. One hundred and sixty millions. Forty-seven 
millions, one hundred and five thousand and sixty. 14. One 
hundred millions, one hundred and one. 15. One hundred and 
seven millions, one hundred and seven thousand, one hundred 
and seven. 16. Two billions, three hundred and three millions, 
five hundred and five thousand and six. 17. Seven hundred 
and seven trillions, six hundred and seventy-two billions, nine 
millions, three hundred and five thousand, six hundred and nine. 

§ 8. There is yet another method of expressing numbers, 
viz., the Roman method ; in which the letters of the alphabet 
are used, as may be seen from the following table : — 



ROMAN TABLE. 



I One. 

II Two. 

Ill Three. 

IV Four. 

V Five. 

VI Six. 

VII Seven. 

Vni Eight. 

IX Nine. 

X Ten. 

XX Twenty. 

XXX Thirty. 

XL Forty. 

L Fifly. 



LX . . . . 
LXX . . . 
LXXX . . 
XC . . . . 
C . . . . 


. Sixty. 
. Seventy. 
. Eighty. 
. Ninety. 
. One hundred. 


CC . . . . 


. Two hundred. 


CCC . . . 


. Three hundred. 


CCCC . . 


. Four hundred. 


D 


. Five hundred. 


DO ... . 


. Six hundred. 


DCC . . . 


. Seven hundred. 


DCCC . . 


. Eight hundred. 


DCCCC . 


. Nine hundred. 


M 


• One thousand. 
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ADDITION OF SIMPLE NUMBERS. 



V. 



^ 9« Addition is an operation by which two or more num* 
bers are united in one^ The number obtained is calleduhe sum, 
or amauntf)SLnd always contains as many units, tens, hundreds, 
Slc, as (he numbers united. ^When the numbers so united 
increase in yalue from the right hand to the left, in the constant 
ratio of 10, (see <^ 3,) the operation is called Simple Addition," 

In reciting the following, and other tables, the teacher should 
be careful that the scholar, as he repeats his answers, perform 
the necessary mental operation ; — he must teach the pupil to 
think. 

ADDITION TABLE. 

§ lO. The signs plus and minus, &c., are introduced into 
the following tables, that the scholar may early learn the use of 
them. The sign -f- implies addition, and = signifies equcdity. 



2 plua leqaali 3 


3-1 


(-1=4 


4H 


h 1— 5 


5- 


h 1— 6 


2H 


[- 2= 4 


3- 


- 2= 5 


4- 


- 2= 6 


6- 


- 2= 7 


2- 


- 3= 5 


3- 


- 3= 6 


4- 


h 3— 7 


5- 


- 3= 8 


2- 


- 4= 6 


3- 


- 4= 7 


4- 


h 4- 8 


5- 


-4—9 


2- 


- 5= 7 


3- 


- 5= 8 


4- 


- 5= 9 


5- 


1-5 — 10 


2- 


- 6= 8 


3- 


- 6= 9 


4- 


h 6—10 


5- 


h 6-11 


2- 


[-7—9 


3- 


- 7=10 


4- 


- 7 = 11 


5- 


y 7 — 12 


2- 


-8=10 


3- 


- 8 — 11 


4- 


1-6 — 12 


5- 


[-8—13 


2- 


-9 = 11 


3- 


-9 = 12 


4- 


(-9 — 13 


5- 


[. 9—14 


2- 


-10 = 12 


3-J 


[-10—13 


4- 


- 10 = 14 


5- 


-10=15 


2- 


-11 = 13 


3- 


[-11-14 


4- 


1-11 — 15 


5- 


[-11 — 16 


2- 


[-12 — 14 


3J 


- 12 = 15 


4- 


[-12—16 


5J 


[-12-17 



6H 


h 1= 7 


7- 


k 1— 8 


8H 


^1=9 


^H 


(-1 — 10 


6- 


- 2= 8 


7- 


(-2-9 


8- 


-2 = 10 


9- 


(- 2 — 11 


6- 


- 3= 9 


/ - 


- 3=10 


8- 


- 3=11 


9- 


-3 = 12 


6- 


(-4 — 10 


7- 


h 4—11 


8- 


- 4=12 


9- 


(-4-13 


6- 


- 5=11 


7- 


h 5—12 


8- 


-5 = 13 


9- 


h 5 — 14 


6- 


(-6—13 


7- 


[- 6—13 


8- 


- 6=14 


9- 


(-6 — 15 


6- 


[-7—13 


7- 


- 7=14 


8- 


h 7 — 15 


9- 


(-7—16 


6- 


-8 = 14 


7- 


-8=15 


8- 


(-8 — 16 


9- 


-8 = 17 


6- 


- 9=15 


7- 


- 9=16 


8- 


- 9=17 


9- 


[-9 — 18 


6-J 


-10=16 


7- 


-10 = 17 


8- 


- 10 = 18 


9- 


-10 = 19 


^-\ 


-11 = 17 


7-^ 


(-11 — 18 


8- 


-11 = 19 


9- 


-11=20 


6- 


-12=18 


7- 


-12=19 


8- 


-12 = 20 


9^ 


-12 = 21 
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10 H 


h 1 = 11 




h 1 = 12 


12-1 


h 1 = 13 


10- 


- 2=12 




- 2=13 


12- 


- 2=14 


10- 


- 3=13 




. 3=14 


12- 


- 3=15 


10- 


-4 = 14 




-4=15 


42- 


- 4 = 16 


10- 


- 6=15 




-5=16 


12- 


h 5—17 


10- 


h 6—16 




- 6=17 


12- 


- 6=18 


10- 


-7 = 17 




-7 = 18 


12- 


- 7=19 


10- 


- 8=18 




- 8=19 


12^ 


h 8 — 20 


10- 


- 9=19 


11 — 


- 9 = 20 


12- 


h 9 — 21 


10- 


-10 = 20 


11 -J 


-10 — 21 


12- 


1^10 — 22 


10-f-ll=21 




-11=22 


12- 


[-11—23 


10- 


1-12 = 22 


11 — 


-12 = 23 


12 -n 


f.12 — 24 



^11. The first consideration to which the scholar's atten- 
tion should here be directed, is, tha.t\like things only can be 
added to or subtracted from each other. It would be absurd to 
attempt to add together books and chairs, to see how man3r 
books, or how many chairs, the whole would make ; the number 
of each would evidently remain unaffected. If, however, we 
add books to books, we obtain a number greater than either of 
the original numbers, that is, just equal to them both. Neither 
can we add units' to tens; for the amount would be neither 
units nor tens; but units must be added to units, tens to tens, 
and hundreds to hundreds, and so on. But ten units make one 
ten, ten tens make one hundred, and ten hundreds make one 
thousand, &c. ; that is, simple numbers increase and decrease 
in a tenfold ratio. Hence, 10 in the column of units is equal 
to 1 in the column of tens; and 10 in the column of tens is 
equal to 1 in the column of hundreds. If, then, in adding up 
the column of units, the whole should amount to just 10, it is 
obvious that nothing is lost, if these ten units are converted 
into 1 ten, and the 1 ten added to the column of tens ; for 10 
units = 1 ten. The same is true of other denominations. 
Therefore, the following general rule will be found applicable 
to simple addition : -^ 

§ IS. 3Sttl0« — 1 St. Write down the numbers^ placing 
units under units, tens under tens, 6lc.' 

2d. Draw a line underneath, and commence at the right 
hand, and add together all the figures in the first column. 

3d'. If the sum he less than 10, set it down at the foot of that 
column ; if it he 10, or more than 10, it unll consist of two 
figures at least; set down the right-hand one as hefore, and 
add the left-hand one to the next column, it heing in all cases 
so many tens, when compared with the figures added. 
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4th. Continue to perform the same operation toith the re- 
maining columns, observing only to write down the whole amount 
of the left-hand column^/ 

5th. (To detect any error that may have been committed, 
commence again, and add each column downwards; if t fie same 
numbers are obtained by each operation, the worlc is probably 
right. 

Now, to apply this rule, let us add together the four following 
numbers, viz., 1234, 2345, 6420, and 5796. The rule says, 
write these numbers with units under units, tens under tens, 
&c., thus : — 

12 3 4 Now, to add these numbers, I commence at the 

2 3 4 5 right hand, and first add together the unit figures, 
6 4 2 viz., 6, 0, 5, 4 ; the sum I find to be 15 units, equal 
5 7 9 6 to 1 ten and 5 units ; I write down the 5 units, but 

1 ttj Q e^ add the 1 ten to the next column ; thus, 1 added 
^ ' ' "^ ^ to 9 is 10, and 2 are 12, and 4 are 16, and 3 are 
19 ; as before, I write down the 9, and add the 1 to 
the next column ; this being added, gives the amount 17 ; the 
7 is written down, and the 1 again carried to the next and last 
column ; and here the amount is 15, which being the last col- 
umn, the whole number is written down. This operation gives 
the amount of the four numbers, 15795. The scholar will 
readily comprehend the nature of Simple Addition, viz., that 
it consists (5n uniting two or more numbers of the same de- 
nomination, so as to find their amount. ^ 

The scholar will carefully examine the following sums, which 
are added, to see if he obtains the same results 

2. 

8 4 7 3 9 6 In this second example, in the unit col- 

3 6 4 8 6 9 umn, there are 3 to carry, because there are 
ji 8 2 4 3 6 3 tens, or 30. For the same reason there are 

622439 2 to carry in all the remaining columns but 

one. 



2317140 



We are frequently required to prove an operation, to ascer- 
tain its correctness. In Addition, the proof is thus obtained : 
Afler adding the several numbers, as already directed, cut off 
the upper one by a horizontal line, and find the amount of 
those standing below it ; then add this amount to the upper 
' number, and, if the work be correct, the amount last obtained 
will equal the first amount, or sum total. 
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We will now apply our proof to Example 2. 

8 4 7 3 9.6 z= the upper nuinber; cut off after the whole hare 
3 B4 8 6 9 been added, and the sum total obtained. 

482436 
6^2 2 4 39 



2317140 = amount, or sum total. 

1469744= amount after the upper number was cut off. 

2317140=; amount of the preceding amount and number 

cut off above. This last amount equals the 
first ; we therefore conclude that the work 
is correctly performed. 

The principle applied in proving addition is, that any whole 
or integral object is equal to the sum of all its parts. For ex- 
ample, if an S4>ple be divided into ,any number of parts, — say 
four, — the whole apple equals the four parts. The first 
amount, or sum total, of the above sum, may therefore be re- 
garded as the whole object; and the four given numbers, 
which, when united, produce it, as the several parts into which 
it is divided. The second amount, or 1469744, is the amount 
of only three of the parts, and is consequently the whole, 
wanting one of the given parts ; hence, if the part wanting be^ 
added to this, the whole, or 2317140, is obtained. 

The scholar should be required to prove his sums. 

3. 4. 

456789460 123456789 

680246802 987654321 

135791357 12345 6789 

4 2 3650825 987654321 

3715 74628 123456789 

856456333 98765432 1 



2924509405 3333333 3 30 

5. 6. 7. 

2468024 9796365 1798670 

1357912 5636979 6124356 

4208642 8246024 7 5M 2 3 4 5 

2135791 59638 16 8463738 

3355779 4674364 5739168 

8866448 5 796378 9156423 



2239 2 596 40113926 
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a 9. 10. 

0176435 43457096 70819634 

5 683214 61728349 64753278 

2345678 28394563 86542365 

0123456 56831234 23456789 

■ !■ !■ I II I II ■ ' t I III ■■ ■■■■■■■■ I I 

11. 12. 13. 

81828384 39724638 45768903 

18263848 97236452 18924683 

99999999 15707934 73579246 

77777777 65972109 97576887 



14. Add 479, 3845, 4294, 6765, and 291, together. 

Ans. 15674. 

15. Add 30003, 5005, 606, 6, 22, 956, 7856, 45652, and 1, 
together. Ans. 90107. 

16. What 18 the amount of 17, 467, 5678, 62195, 156379, 
6804596? ^115.7029332. . 

17. What is the amount of 9427642, 527219, 32875, 2649, 
839, 66, and 9 ? Ans. 9991299. 

18. What 18 the amount of 46735, 6456, 6734, 88, 444 7 

Ans, 60457. 

19. What is the amount of 8888, 7777, 6666, 5555, 4444, 
3333, 2222, 1111 1 Ans, 39996. 

20. A farmer sold his wheat for 320 dollars, his corn for 
275 dollars, his oats for 78 dollars, his barlej for 162 dollars, 
and one horse for 132 dollars. What was the amount of his 
sales ? Ans, $967. 

21.' A merchant owned four vessels, which were worth, the 
first, (4800 ; the second, $5200 ;, the third, $6000 ; and the 
fourth, $^00 : he had also goods on board one of these vessels 
worth $2700, besides $3500 deposited in the bank. What was 
the amount of his property ? Ans, $29000. 

22. Three farmers have each 562 acres of land * how many 
have they all ? • Ans. 1686 acres. 

23. * A farmer fattened and killed an ox for market ; the hind 
quarters weighed, the one 182 pounds, and the other 177; 
each of the fore quarters weighed 163 pounds, the hide 116 
pounds, and the tallow 120 pounds. What was the weight of 
the ox ? V ' Ans, 921 pounds. 

24. In a certain town there are five schools, containing the 
following numbers of scholars, viz., 72, 28, 65, 84, and 91. 
How many children are attending these five schools?^ 

Ans, 340: 
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25. A steamboat performed, in one week, four trips from 
Hartford to New York ; on the first trip, she took, for passen- 
gers, 9378, for freight, 9 175; on the second trip, for passen- 
gers, 9402, for freight, $278; on the third, for passengers, 
9263, for freight, 9147 ; on her fourth trip, for passengers and 
freight, 9500. What did her bills amount to for the week 1 

^115. 92143. 

26. A carpenter contracted fdr the building of five dwellings ; 
for the first he was to receive 91800; for the second, 92100; 
for the third, 92221 ; for the fourth, 92850 ; and for the fiOh, 
93172. To what did his contracts amount? 

Ans, 912143. 

27. In 1834, A traveled 1320 miles; in 1835, he traveled 
1162 miles; in 1836, 2100 miles; in 1837, 1400 miles; in 
1838, 19d2 miles. How many iniles did he travel from'lB34 
to 1838, inclusive 1 Ans, 7974. 

2^. Bought of my neighbor four loads of hay ; the first 
weighed 1600 1b.; the second, 21001b.; the third, 19991b.; 
and the fourth, 1709 lb. What was the whole weight? 

^4 715. 7408 pounds. 

29. A whdesale dealer in grain has, in one bin, 242 bushels 
of wheat; in another he has 2856 bushels of rye; in a third, 
1556 bushels of oats ; in a fourth, 876 bushels of barley. How 
many bushels of grain has he of all kinds? Ans, 5030. 

30. Suppose I am indebted to A, 92560; to B, 927; to C, 
9169; to D, 93470; and to E, 917; how much do I owe in 
all ? Ans, 96243. 

31. A man, having three sons and two daughters, gave to 
each of his sons 9379, and to each of his daughters 9199. 
How much money did he give them all? An^. 91535. 

32. A gentleman, being asked how old he was> said he was 
married when he was 29 years of age, — that he lived with his 
wife 8 years before the birth of their son, who was now 27 
years of age. What was the father's age 1 Ans. 64 years. 

33. A man bought a horse for 975, a chaise for 9150, and 
a harness for 945; he then sold his horse for 9150, his chaise 
for 9125, and his harness for 930. What did he pay for the 
whole, and what did he receive for the whole 1 

Ans, Paid, 9270 ; received, 9305. 

34. Add together three hundred and seventy-five thousand 
and sixty-five, nine hundred thousand and three, one million 
six hundred thousand seven hundred and ninety-nine. 

Ans, 2875867. 

35. Add, also, ninety-nine millions, seven hundred and fifly- 
five millions, six hundred and thirty-three. Ans, 854000633. 

36. There are 5784 apples in one pile, 538 in another, 64 
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in a third, and seven hundred and aeTentj-nine in a fourth. 
How many are there in all ? Ans. 7235. 

37. A man collected the following soma of money, vis., 
f 337, 98S2y f 29, $567, and 91396. How many dollars did 
hecdlectl ^it5. $3151. 

38. If a man travel 24 miles on Monday, 28 on Tuesday, 
30 on Wednesday, 34 on Thursday, 36 on Friday, and 40 on 
Salnrday, how many miles will he travel during the week 1 

Ans. 192 miles. 

39. If a locomotive engine run 346 miles on Monday, 288 
on Tuesday, 400 on W^nesday, 175 on Thursiday, 8i9 on 
Friday, and 179 on Saturday, bow many miles does it run 
during the week ? Ans. 1477 miles. 

40. Suppose there are four numbers, the second of which 
is 256, the third 388, the fourth 577, and the first as much 
as the second and fourth together. What is the sum of the 
four numbers t Ans. 2054. 

41. A butcher killed a cow, one of whose fore quarters 
weighed 12S lb., and the other 112 lb.; one of the hind 
quarters weighed 136 lb., and the other 130 lb.; the tallow 
weighed 72 lb., and the hide 96 lb. What was the weight 
of the whole cow ? Ans. 674 lb. 

42. Three men commencing trade together, the first ad- 
vanced $2850^ the second $1722, and the third $3428. How 
much did they all advance 1 Ans. $8000. 

QUESTIONS. —V^at ig Addition t What is the number obtained called T 
What thiniTs only can be added to, or subtracted fW>m, each other ? In what 
does Simple Addition consist? Can we add unita to tens? To what must 
units, &,c., be added ? For what number do we carry in Simple Addition ? 
Why for 10 ? Arts. Because numbers increase in a tenfold ratio. 10 units 
equal how many lO^s ? What is the rule for Addition ? How do you write 
down the numbers ? Where do you commence to add ? If the sura of 
the figures added be less than 10, wnat is to be done ? What, if it be 10, or 
more than 10 ? What is observed respecting the last, or left-hand column ? 
How may errors in Addition be detected ? 
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§ 13. This rule is directly, the reverse of the preceding. 
While we are there taught to unite several numbers into one, 
we are here taught the operation by which one number is taken 
from another. A familiar acquaintance with the following table 
should be the first object of the scholar. 

The sign — implies subtraction. 



^ 



ft* 


8UIPLC swnjLcnom. 




* 


• 


SUBTRACTION TABKR. 






1 — 1= 


2 — 2= 


3—3= ^ 


4-4 = 





2—1= 1 


8—2= 1 


4 — 8s: 1 


6 -4 = 


1 


8—1= 2 


4 — 2= 2 


6 — 3= 2 


6 -4 = 


2 


4—1= 3 


5— 2=^ 3 


6—3= 3 


7 -4 = 


3 


5 — 1= 4 


*6— 2= 4 


7 — 3= 4 


8-. 4 = 


4 


6—1= 5 


7—2= 5 


8— 3=-6 


9 — 4 = 


6 


7 — 1= 6 


8 — 2= 6 


9 — 3= 6 


10 — 4 = 


6 


8—1= 7 


9—2= 7 


10 — 3= 7 


11—4 = 


7 


9 — 1= 8 


10—2= 8 


ll---3;2: 8 


12 — 4 = 


8 


10—1= 9 


11—2= 9 


12—8= 9 


13-4 = 


9 


11 — 1 = 10 


12 — 2=10 


13 — 3=10 


14 — 4 = 


10 


12—1 = 11 


13 — 2=11 


14-^3=11 


16 — 4 = 


11 


13—1 = 12 


14 — 2=12 


15 — 3=12 


16 — 4 = 


18 


5 — 5= 


6 — 6= 


7—7= 


8 — 8 = 





6 — 5— 1 


7 — 6= 1 


8—7= 1 


9 8 = 


1 


7—5— 2 


8 — 6= 2 


9 — 7= 2 


10 — 8 = 


2 


8—5= 3 


9 — 6= 3 


10 — 7= 3 


11—8 = 


3 


9 — 5= 4 


10 — 6= 4 


11 — 7= 4 


12 8 = 


4 


10 — 5= 5 


11 — 6= 5 


12 — 7= 5 


13 — 8 = 


5 


11_5— 6 


12 — 6= 6 


13 — 7= 6 


14 — 8 = 


6 


12 — 5= 7 


13 6= 7 


14 — 7= 7 


15 — 8 = 


7 


13 — 5= 8 


14 — 6= 8 


15—7= 8 


16 — 8 = 


8 


14 — 5= 9 


15 — 6= 9 


16 — 7= 9 


17 — 8 = 


9 ^ 


15 — 5=10 


16 6=10 


17 — 7—10 


18 — 8 = 


10 


16—5 = 11 


17 — 6=11 


18 — 7 = 11 


19^8 = 


11 


17—5=12 


18 — 6=12 


19 — 7 = 12 


20 8 — 


12 


9 — 9— 


10—10— 


11—11= 


12 —12 = 





10 — 9= 1 


11 10= 1 


12—11= 1 


13 12 = 


: 1 


11—9= 2 


12—10— 2 


13—11= 2 


14—12 — 


: 2 


12—9— 3 


13 10= 3 


14 11= 3 


15--_12- 


: 3 


. 13—9— 4 


14-^10= 4 


15—11= 4 


16 12- 


: 4 


14 — 9— 5 


15_10— 5 


16—11— 5 


17 12- 


: 5 


15 — 9— 6 


16—10— 6 


17—11— 6 


18—12 = 


: 6 


16 9= 7 


17—10— 7 


18—11-- 7 


19—12 = 


: 7 


17 — 9= 8 


18—10= 8 


19—11= 8 


20 12 = 


: 8 


18 — 9— 9 


19—10— 9 


20—11— 9 


21—12 = 


: 9 


19 — 9=10 


20—10—10 


21—11—10 


22 —12 = 


:10 


20 — 9—11 


21—10—11 


22 11=11 


23 —12 = 


:11 


21—9=12 


22—10—12 


23—11=12 


24 —12 = 


:12 



When the scholar has become familiar with the preceding 
table, he will begin to practice with his slate and pencil. It 
will already have been observed, that only two ^lumbers are em- 
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ployed iu a single operation of subtraction. The larger of 
tiiese two numbers is called the minuend, and the smaller, the 
suLHrakend. Tiie object of the rule i^ find the difference 
bDtween the two^ that is, to find how much will remain of the 
hrgcr after the smaller is taken fi-om it. The number obtained 
by the operation is called the/remcnnd^r:} 

The scholar may be guidedby the following rule : 

§14. l^VAt. — Ut^CWrite the less of tlie two numbers 
under the greater, with units under units and tens under tens, 
^"c, and draw a line beneath them, 

2d. Commence with the right-hand Jigure of the lower Une 
or subtrahend, and take it from the figure which stands directly 
a}>ove it, if practicable. Do the same with the remaining fe- 
ures in the subtrahend, if practicable, and the operation wUl be 
completed, 

3d. But, whenever this cannot be done, that is, when the low- 
er figure is the larger, 10 should be added to the upper figure, ' 
and the lower one taken from the sum. 

4th. Whenever 10 is added to an upper Jigure,{l must be 
carried\or added to the next lower Jigure; that is, 1 is to be 
carriedi whenever 10 is borrowed, 

5th. To prove the work, add the remainder to the subtrahend, 
and, if the work be right, the amount will correspond with the 
minuendZ'^ 

The scholar will easily comprehend the nature of this rale, unlets he 
should find difficulty in understanding why, when we borrow 10, we 
are required to carry only 1. • He must however reraember, that, by the 
addition of this 10 to the upper figure, he has increased its value 10 
units, 10 tens, 10 hundreds, or 10 thousands, according to the place 
the figure occupies, if he add it to the units, the valiu of the addition 
is 1 ten; if to the tens, the value is 1 hundred, because 10 units make 
1 ten, and 10 tens, 1 hundred, &c. Now, by the rule, if 10 be borrowed, 

1 must be carried to the nejct lotcer figure ; by which operation 1 more 
will be taken from the figure in the minuend ; and this 1 more, which 
is thus removed, is just equal in value to the 10 that was added, for 
it is taken from a figure one degree farther to the left. But this subject 
will be more clearly comprehended, when illustrated by example. Tuke 
the following sum : 

In this example, it is evident that, if 6 be 
From 6 3 5 4 2 8 Jaken-from 8, 2 will remain; and if the 1 ten 

rn t QQOC1A "® taken from 2 tens, 1 ten will remam. But 

*^ Q '^ ^ ^ P how is 5 in the place of hundreds to be taken 

T) Am o fc o o 1 o ^'O™ ^b® ^ above it? Evidently by the third 

ttem. ^0^\f 14 section of the rule ; that is, 10 is added to the 

4 in the minuend, by which addition it will 
become 14 hundred, from which if 5 hundred be taken, 9 hundred will 
lemain, which is the^ Uiird figure in the remainder. But by this operation 
the minuend has been increased 10 hundred ; if, therefore, I add 1 \o ine 

2 thousand, it will become 3 thousand, and consequently, when subtract- 

c 
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ed from the figure 5 above it, will take 1 thousand more from the minu- 
end, BO that only 2 will remain. If, therefore, 10 hundred was in one 
instance added to the minuend, in the otlier, 1 thousand, its equal, has 
been taken from it. The same reasoning is applicable to the 8 ; 10 is 
added to the 3, which increases it to 13 ; the 8 is taken from the 33, and 
6 remains. There is then 1 to carry to the 3, which, thus increased, is 
taken from the 6, and 2 remuns. The whole remainder, therefore, is 
252912. 

§1S. Subtraction is proved (by adding the remainder to 

the subtrahend. ' If the operation be accurately performed, 

their sum will equal the minuend^ 



THE ABOVE OPERATION PROVED. 

Min. 6 35 428 
Subtr. 3 825 16 



Rem. 2 5 2 9 12 



Added. 




Amount of the subtr. and rem. =:635428=:Min. 

The principle involved in the above proof, is the same as that illustrated 
in Addition. The operation of subtraction separates the minuend into 
two parts, viz , the subtrahend and remainder. Since, therefore, the 
whole equals the sum of all its parts, the sum of these two parts must 
equal the minuend. 

ADDITIONAL ILLUSTRATION. 

The true value of the above minuend, viz., 635423, may be expressed 
in the following manner, viz. -. — 

We here have taken 1 from the 6 hundred 

J^ thousand, which equals 10 in the next right- 

^ jS . hand column ; to which if the given 3 tens of 

'§ thousands be added, we obtain 13 tens of 

"§ ■ 2 thousands, as here written. 1 is also removed 

^ _ _ 5 5 § from the 5 thousands, ^consequently leaving 

K TQ A Ta o q ^^^y ^ ^^ ^® place of tbousands,) and added 

O i<5 4 14 ^ » to the 4 in the place of hundreds; by which 

operation 14 hundred is obtained. 
The sum may therefore be thus written, viz. : — 

Here, then, each figure in the sub- 

'»^ '^ trahend has directly above it a number 

5 13 4 14 2 8 = Mm. larger than itself, from which it may 

3 8 2 5 1 6 = Subtr. be subtracted, and the true remainder 

obtained, 

2 5 2 9 12 = Rem. Such is the nature of the operation 

when, in subtracting, the lower figure 
is the larger. In uie ordinary mode 
of operating, the 10 borrowed is not, it is true, taken directly from the next 
minuend figure, as here represented ; the same effect is, however, pro- 
duced by carrying 1 to the next lower figure, as the rule directs. 
The scholar should be required to prove his work. 

2. 3. 4. 

From 6 6 6 8 3 From 8 9 4 6 7 3 From 987654321 
Take 25966 Take 7685 9 6 Take 12345 6 7 8 9 

40717 126077 864197532 
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5. 
Min. 1000000000 
Subtr. 999999999 



6. 
Min. 1075608756 
Subtr. 698453874 



7. 
Min. 9634657 94 2 
Sttbtr. 8326547286 



8. 
Min. 30000000 
Subu. 2 9 9 9 9 9 9 9 



9. 
Min. 10000 aO 00 
Subtr. 9 



10. 
Min. 9080 7 06050 4 
Subtr. 80906070400 



11. 
Min. 965843125 
Subtr. 428642086 



12. 
Min. 56789357 9. 13 
Subtr. 41357243648 



13. 
812 3 45678946 
488765432109 



14.. 
Min. 7539753168 
Subtr. 3640854279 



15. 


16. 


123456789012 


5678535347963 


9 2 567845023 


4756246125787 


17. From 84762 take 49819. 


Ans. 34943. 


18. From 66666 take 59999. 


Ans. 6667. 


19. From 100000 take 99999. 


Ans, 1. 


20. From 86429 take 19561. 


Ans. 66868. 


21. From 1146942 take 915641. 


Ans. 23130L 


22. From 877777 take 788888. 


Ans. 88889. 


APPLICATION. 



§ 16* 23. A was born in 1679. How oI<9 was he in 
1777 ? Ans. 98 years. 

24. From 1600000 take 900000, and from the remainder 
take 699999, and how much will remain ? Ans. 1 . 

25. A man has two flocks of sheep ; in the one there are 693, 
and in the other 499. What is the difference in these flocks ? 

Ans. 194. 

26. A man has in his ^possession property to the amount of 
$15728, and he owes 97869. How much will remain in his 
hands when his debts are paid ? Ans. $7659. • 

27. America was discovered in 1492. How long will it 
hare been discovered in 1846? Ans. 354 years. 
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28. A man, being asked how old he was when his eldest son 
was born, said that his own age was 79 years, and his son's 42 
years. What was his age at the birth of his son ? Ans. 37 years. 

29. The amount of A's debts was $2356, the am^nt of his 
property $5672. How much had he lefl after his debts were 
paid 1 Ans, $3316. 

3d. A merchant bought a quantity of cloth for. $572, and 
sold it for $526. Did he gain or lose ? and how much ? 

Ans, Lost $46. 

31. To what number must I add 576 to make the amount 
1726? Ans, 1150. 

32. Bought cotton to the value of $572896, and sold the 
5ame for $600027. How much did I gain ? Ans. $27131. 

33. If the sum of two numbers be 2793, and one of those 
numbers 1692, what is the other? Ans. 901. 

34. A merchant bought 742 yards of cloth, and sold all but 
7 yards. How much did he sell ? Ans. 735 yards. 

35. A man paid $1182 for a house, and sold the same for 
$1069. How much did he lose? Ans. $113. 

36. A farmer purchased a farm, for which, including the 
buildings, he paid $6782; the buildings were worth $2896. 
What was the value of the land? ^715. $3886. 

37. A person owed a merchant $999, and paid him all but 
$179. How much did he pay him ? Ans. $820. 



Sums, requiring in their Solution the Application of both 

Addition and Subtraction. 

$17* '38. I have in my possession two notes against my 
neighbor B,, one for $560, and the other for $70. Now, sup- 
pose that he pays me $320 jn cash, and $260 in goods, how 
much will he then owe me ? Ans. $50. 

39. There are $1000 in four different purses: in the first 
there are $96 ; in the second, $310 ; in the third, $205. How 
many are there in the fourth ? Ans. $389. 

40. Four men agreed to contribute for a benevolent object, 
as follows: the first, $34; the second, $50; the third, $100; 
and the fourth, $150. Three of them having paid, the sum 
amounted to $234. Which subscription was unpaid ? 

Ans. The third. 

41. A had 172 yards of cloth, of which he sold 57 to B, and 
42 to C. How many yards were left t Ans. 73. 

42. A man, having $3986, paid one debt of $1997, and another 
of $1089. How many dollars had he left ? Ans. $900. 

43. A man at his death left an estate of $9876. In his will 
he gave to each of his three sons $1800; to his daughter^ 



I 
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$1500 ; and theTSmaining part he left to his wife. What was 
the wife's portion ? Ans. $2976. 

44'. A person, commencing business, found that he had $790 
in money; in goods, $1260; he held also three notes of $150 
each. Afteir trading six years, he retired from business, and 
found that his property amounted to $6000. How much had 
he gained by trading? Ans. $3500. 

45. Bought four chests of tea, weighing 72, 79, 83, and 87 
"^ ' pounds. From these, I sold to one man 46, to another 95, and 
;^ to a third 113 pounds. How much tea had I remaining ? 
% Ans. 67 pounds. 

^ 46. A man owed for his farm. $2100; for house furniture, 

'^ $156; for a horse, $96; for a yoke of oxen, $120; for a flock 
^ > of sheep, $86, In one year he sold from his farm grain to the 
^ value of $462, butter and cheese to the value of $156, stock 
. to the amount of $320. How much did he owe at the end of 
> the year 1 Ans. $1620. 

^ 47. A man received $7000 as a legacy ; he was previously 
1 1 worth $8560; he then coipmenced traveling, and in 7 years 
^ he spent $9873. How much was he then worth 1 
1^ Ans. $5687. 

48. A man, being asked how old he was, replied that he 
married at 21 years of age, and that in 19 years more he should 
ave been married 60 years. How old was he ? Ans. 62 years. 
'49. Bought 1000 pounds of coffee; from this quantity I sold 
at one time 376 pounds, and at another 512 pounds. How 
much had I remaining? Ans. 112 pounds. 

50. A man bought two hogsheads of mel asses, the one con- 
taining 65 gallons, and the other, 69 gallons ; from the two he 
sold 1 12 gsdtons. How much had he left ? ^ns.22 gallons. 

QUESTIONS. — How does this rule compare with Addition? What are 
we taught in Subtraction 7 How many numoers are employed in this rule ? 
What are they called 1 What is the object of the rule ? Wnat name is given 
to what is left after the operation ? What is the rule for subtraction ? What 
is to be done when the lower figure is the lai^er ? When is 1 to be carried ? 
Do you ever have more than 1 to carry in subttaction T Ans. We do not. 
How do yon prove the work ? How will you show that carrying 1, as directed, 
is equivalent to the 10 borrowed ? 




SIMPLE MULTIPLICATION. 

§ 18. The rule to which the scholar's attention will now 
be directed, is one by which a number is produced from two 
given numbers, which shall contain either of these given num- 
bers as many times as there nre uuts in the other ; or, it is the 
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vjrepeating of one number as many times as there are units in 
the other j^ For example, let 8 and 4 be the numbers; that is, 
let 8 be repeated 4 times. The result of these four repetitions 
of 8 is obviously 32. But 32 contains 8 four times, or 4 eight 
times; or, in other words, 32 contains either number as many 
times as there are units in the other. The scholar must first 
learn the following table. The sign X implies multiplication. 

MULTIPUCATION TABLE. 



IX 1- 1 


2X 1- 2 


3X 1- 3 


4x 1^ 4 


1X2-2 


2X 2— 4 


3X 2= 6 


4X 2= 8 


IX 3= 3 


2X 3— 6 


3X 3— 9 


4X 3=12 


IX 4= 4 


2X 4- 8 


3X 4—12 


4x 4 = 16 


IX 5= 5 


2X 5 = 10 


3x 5—15 


4X 5 — 20 


IX 6= 6 


2X 6=12 


3X 6—18 


4x 6 = 24 


1X7-7 


2X 7 = 14 


3X 7 = 21 


4x 7 — 28 


IX 8= 8 


2X 8—16 


3x 8 — 24 


4X 8 — 32 


] X 9= 9 


2x 9—18 


3x 9 = 27 


4X 9 = 36 


1 ;< 10—10 


2 X 10 — 20 


3X10 = 30 


4X10 = 40 


1 xii = ii 


2X 11—22 


3X 11=33 


4 X 11 = 44 


1 X 12 = 12 


2 X 12 — 24 


3X 12 = 36 


4 X 12 — 48 



5X 1= 5 


6X1=6 


7X 1= 7 


8X 1 8 


5X 2 — 10 


6X 2 = 12 


7X 2=14 


8x 2—16 


5X 3 = 15 


6X 3=18 


7X 3 = 21 


8x 3 — 24 


5x 4 = 20 


6X 4 = 24 


7X 4 = 28 


8x 4 = 32 


5X 5 = 25 


6X 5 = 30 


7X 5 = 35 


8x 5 — 40 


5X 6 = 30 


6X 6 — 36 


7X 6 — 42 


8X 6 = 48 


5X 7 = 35 


6X 7 = 42 


7X 7 = 49 


8X 7 — 56 


5X 8 — 40 


6x 8 = 48 


7x 8 — 56 


8x 8 = 64 


5X 9 = 45 


6X 9 — 54 


7 X 9 — 63 


8x 9 = 72 


5 X 10 — 50 


6 X 10 — 60 


7X 10 = 70 


8x 10 — 80 


5X 11=55 


6X11^66 


7x11 — 77 


8 X 11=88 


5 X 12 = 60 


6 X 12 — 72 


7X 12 — 84 


8 X 12 — 96 



9X 1- 9 


10 X 1= 10 


11 X 1 


11 


12 X 1— 12 


9X 2—18 


10 X 2= 20 


11 X 2 = 


22 


12 X 2 = 24 


9 X 3—27 


10 X 3= 30 


11 X 3- 


33 


12 X 3 = 36 


9 X 4 = 36 


10 X 4—40 


11 X 4_ 


44 


12 X 4— 48 


9 X 5—45 


10 X 5 = 50 


llX 5 


55 


12 X 5 — 60 


9 X 6 = 54 


10 X 6 = 60 


11 X 6- 


66 


12 X 6= 72 


9 X 7 = 63 


10 X 7 = 70 


11 X 7 = 


77 


12 X 7= 84 


9 X 8 = 72 


10 X 8 — 80 


llX 8- 


88 


12 X S— 96 


9x 9= 81 


10 X 9= 90 


11 X 9 = 


99 


12 X 9=108 


9x10= 90 


10X10=100 


11X10 = 


110 


12x10=120 


9X11= 99 


10X11—110 


11X11- 


121 


12X11=132 


9x12=108 


10X12=123 


11X12- 


132 


12x12=144 
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V 1 9* It has already been said, thatptwq>iumber8 are required for the 
operation of multiplication, viz., iheimuUiplicandf or number to be mul- 
tiplied or repeated) and the 'muUioUer, or number showing how many 
times the multiplicand is to be taKen or repeated^ The multiplier and 
multiplicand, when spoken of together, are colledQuctors^ The number 
obtained by the operation is called ihe^producf^ A short Illustration will 



show tliisrule to be an abbreviation ot^ddition; /'Suppose it be required 
to roultiphr 5 bv 4^^ the scholar iiirn to his^ table, he will find the 
product of theseQwo numbers is 20.^ The same result is obtained if four 
5's be added togetlier^ thus, 5 + 5 -f- 5 + 5 =20. 

It will, then, be perceived that if one of the two numbers which are to 
be multiplied togetner, be written down as many Uraea as there are units 
in the other, and these several numbers be then added, we obtain the 
same result as when these two numbers are multiplied together. Multi- 
plication is therefore a short method of performing addition. 

In multiplying, it is usual to make the smaller of the two given num- 
bers the multiplier. This, however, is not necessary, but merely conve- 
nient ; for the product of the two factors, 4 and 5, equals 5 + 54-5 + 
5»20; that is, 5 Uken four times equals 90; or, 4 + 4 + 4+4+4as90; 
that is, 4 taken five times equals 20. 



CASE I. 

^30« ^When the Multiplier does not exceed 13«^' 

3SiU\t* -^Commence at the right hand^ and multiply each 
figure in the multiplicand hy the multiplier^ carrying and 
setting down as in Jhe preceding rules^ 

Ex. 1. Multiply 452 by 3. 

I first say, 3 times 2 are 6, which, being less than 

OPERATION. 10, I set diown ; next, 3 times 5 are 15, which is 5 

4 5 2 units and 1 ten ; the units I set down, and carry the 

Q ten ; thus, 3 times 4 are 12, and 1 to carry is 13i 

^ I thus find the whole product to be 1356. This 

p T 1 o s ^ number must consequently contain the multiplicand 

Jrroa, i o o O ^ times, and may be obtained by adding together 

three 452*s, as in the margin. 
M mn '^^'^ same result is therefore obtained by multi- 

^ ^ ^ plication as by addition, but more eipeditiously. 

4 5 2 The operation is proved by dividing the praduei 

4 5 2 ^y ^'^ multiplier y which, if the work be correct, wUl 

give the multiplicand. The scholar is not, however, 

13 5 6 supposed yet to understand division, and will not be 

required to prove his work till more advanced. 

2. Multiply 6432 by 4. operation. 

6432 
4 

25 7 28 = Prod. 

3. Multiply 123456 by 6. Prod. 740736. 

4. Multiply 234567 by 8. Prod. 187653a 
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6. Multiply 345678 by 10. Prod. 3456780. 

6. Multiply 456789 by 12 Prod. 5481468. 

7. Multiply 729468 by 5. • Prod. 3647340. 

8. Multiply 295105538 by 7 Prod. 2065738766. 

9. Multiply 4285637 by 9. Prod. 38570733. 

10. Multiply 462838 by 11. Prod. 5091218. 

11. Multiply 99887766 by 9. Prod. 898989894. 

12. Multiply 765987879 by 7 Prod. 5361915153. 

13. Multiply 9864579 by 8. Prod. 78916632. 

14. Multiply 7799886655 by 12. Prod. 93598639860. 

APPLICATION. 

15. Bought 72 yards of cloth for 3 dollars per yard. What 
did it cost ? Ans. $216. 

16. Sold 137 sheep, at 5 dollars per head. How much did I 
receive? Ans, f685. 

17. Employed 196 men one week, for f 8 per week. How 
much did I pay them all ? Ans. $1568. 

18. How many miles will a man travel in 297 days, if he 
travel 12 miles a day ? Ans. 3564. 

19. If I take 11 steps in one minute, how many step^ shall I 
take in 2 hours 56 minutes, or 176 minutes ? Ans. 1936 steps. 

20. If a horse trot 7 miles in one hour, hoW far will he trot 
in 76 hours ? Ans. 532 miles. 



CASE II. 
% 91. i. When the Multiplier is a Composite Number ) 

Note. — A composite number is^ne which can be produced 
by the multiplication of two or more small numbers^ thus, 6 
and 3 are the component parts of 18, because 6 X ^ == 18. 

JXvXX^'^^'^l^i'ply first hy one of the component parts of the 
multiplier y and this product hy the other component part ; the 
last product will he the one sought. ^ 

Ex. 1. Multiply 4568 by 24. The component parts of ^ 
are 6 and 4; therefore, 

4568 
6 



2 7 4 8 = 6 times the multiplicand. 
4 



109632 = 24 times the multiplicand 
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Ex. 2.' Multiply 459684 by 36. 36 = 4 X 9 ; therefore, 

459684 
9 



4137156i=:9 times the multiplicand. 
4 



16548624 = 36 times the multiplicand. 
It is immaterial in what order the component parts are taken. 

3. Multiply 5634236 by 18. Prod. 101417148. 

4. Multiply 4327648 by 27. Prod. 1 16846496. 

5. Multiply 7295678 by 38. Prod, 262644408. 

6. Multiply 4639,546 by 48. Prod. 222698208. 

7. Multiply 3605475 by 42. Prod. 155209950. 

8. Multiply 54639578 by 69. Prod. 3276374680. 

9. Multiply 578016937 by 96. Prod, 55489625952. 

10. Multiply 79375643 by 63. Prod. 5032165509. 

APPLICATION. 

11. Bought 75 tons of hay, at $15 per ton. What did the 
whole cost 1 ^n5. $ 1 125. 

12. How many hours are there in 76 days '\ Ans. 1824. 

13. How -many minutes are there in 49 hours 1 Ans. 2940. 

14. How many days are there in 21 years 1 Ans. 7665. 

15. What cost 172 acres of land, at $36 per acre? 

Ans. $6192. 

16. What will 876 pounds of coffee cost, at 28 cents per 
pound ? Ans. 24528 cents. • 

CASE in. 

^S3« .^When the Multiplier exceeds 12, and is not 

A Composite Number..^ 

It is highly important that the scholar should obtain accurate views of 
the value of the product prising from the multiplication pf any two num- 
bers. There will be no difficulty in this respect, when it is required to 
multiply unit figures only, or wnen a unit figure only is given as a multi- 
plier ; for then the product of each figure in the multiplicand will be of 
the same denomination as the figure itselft) But when the two factors 
consist each of several figures, so that tens are to be multiplied by tens, 
and hundreds by hundreds, the scholar will not so readily comprehend 
the nature of the operation. He must, however, remember, that, when his 
multiplying figure is Un8{yi will raise the value of the product of each 
figure in the multiplican<r&n« rfc^«<? /fwhen it is hundreds, it will raise 
the value of each two degrees ^ and" when thousands, three degrees y &c. 
Let the scholar carefully notice what is here stated. If tens in the mul- 
tiplier be multiplied into unUa in the multiplicand, the product if ten*;* if 
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!::'.■> tens, the prodact la^undredsp ^hundreds in the multiplier be mul- 
t ;ilied into units in the multipficand. the product is hundreds; if into 
! -Ttd, the product is thmisands; and ii* into hundreds, the product is ten» 
I'f Lhousandsj ^c^ This explanation will enable the scholar to understand 
tJie following riSte, relative to writing down the several products. He 
will readily perceive it to be nothing more or less than writing units 
under units, and tens under tens, &c. 

2S^UlC« —/^luUipIif each figure in the multiplicand hy each 
figure in tJuTmultiplier separately, commencing with the right- 
hand figure of each, and set down the first figure of each product 
directly under the multiplying figure. After ea^h figure in the 
multiplier has been taken, add together tJie several products ; 
the amount will be the required product^ 

Ex. 1. Multiply 342635 by 125. 

OPERATION. 

342635 
1 25 



17 13 17 5 = Product of 5 units. 

6 8 5 2 7 = Product of 2 tens removed 1 place to the left, 
342635 = Product of 1 hundred, 2 places to the left. 

428293 7 5 = Product of 125. 
Ex. 2. Multiply 167498 by 231. 

OPERATION. . . 

167498 
23 1 



16 7 4 9 8 = Product of 1 unit. 
5 2 4 9 4 = Prod, of 3 tens removed 1 place to the left. 
334996 = Prod, of 2 hundreds, 2 places to the left. 

38692038 = Prod, of 231. 

3. Multiply 36598671 by 432. Prod. 15810627168. 

4. Multiply 46354897816 by 56843. 

Prod 2634951456554888. 

5. Multiply 378199886432 by 42395. 

Prod, 16033784185284640. 

6. JVf ultiply 65698436946 by 46743. 

Prod, 4005802038166878. 

7. Multiply 6739542 by 346. Prorf. 2331881532. 

8. Multiply 72926495 by 4567. Prorf. 333055302665. 

9. Multiply 89764267 by 999. Prod. 89674502733. 

10. Multiply 46371674 by 49684. Prod. 2303930251016. 

1 1. Multiply 8429G3S hy 7294. Prod. 614a5779572. 

12. Multiply 7364951 by 888. Prod. 6540076488. 
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13. There are 69 pieces of cloth, containing each 112 yards. 
How many yards are there in all ? Ans, 7728. 

14. Suppose a man travel by steam 21900 miles in a year, 
how far will he travel in 67 years ? Ans. 1467300 miles. 

15. In a volume of 675 pages, each page containing 156 
lines, and each line 136 letters, now many letters ? 

Ans. 14320800. 

16. How many hills are there in a field of corn, containing 
149 rows, with 96 hills in a row ? Ans. 14304. 

17. On the preceding supposition, how many ears of corn 
are there in the field, allowing the average to be 9 to a hill ? 
and how many kernels of corn, allowing 300 to an ear?' 

Ans. 128736 ears of corn, and 38620800 kernels. 

CASE IV. 

§ 33. ^JVhen there are Ciphers on the right hand 
OF THE Multiplier, or Multiplicand, or both.^ 

3ElUl0« — Omit the ciphers, and multiply hy the significant 
figures only, and annex to the right hand of the product as 
many ciphers as were omitted. . 

Ex. 1. Multiply 2100 by 70. 

PERFORMED. 

. 1^ A I multiply the 21 by the 7 only, and then 
!_: annex three ciphers to 147, the product. • 

14 7000 

2. Multiply 47600 by 150. Prod. 7140000. 

3. Multiply 9560 by 1200. Prod. 11472000. 

4. Multiply 462000 by 190. Prod. 87780000. 

5. Multiply 760 by 1000. Prod. 760000. 

CASE V. 

§ 34. {^Vhen the Multiplier is any number between 

11 and 19, inclusive. 

JJ||J0^ --r- Multiply by the right-hand fgure only, and place 
the product under the multiplicand oneplcu^e to the right ; then 
add it to the multiplicand. The sum will be the true product. 

Ex. 1. Multiply 468 by 15. 

PERFORMED. 

468X5 

2 3 4 = Product of 468 multiplied by 5. 

7 2 = Product of 468 moltiplied by 15. 
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Tiie reason of this rule is plain. Were we to multiply in the ordinary 
mode, the only difference would be, that the number :^0 would stand 
above 468, instead of below it. 

Ex. 2. Multiply 37404 by 17. 

PERFOIUfSD. 

37464X7 
262248 

6 3 6 8 8 8 z= Product. 

3. Multiply 65328 by 13. Prodf. 849264. 

4. Multiply 23456789 by 14. Prorf. 328395046. 
6. Multiply 65432 by 15. Pro^. 981480. 

6. Multiply 123456 by 16. Prod, 1975296. 

7. Multiply 437426 by 17. Prorf. 7436242. 

8. Multiply 653842 by 18. Prod, 11769156. 

9. Multiply 603040 by 19. Prod, 11457760. 
10. Multiply 999999 by 11. Prod. 10999989. 



CASE VL 

^3S* ^When the Multiplier is either 21, 31, 41^ 

51, 61, 71, 81, OR 9V 

mttlt*-^ Multiply hy the left-hand figure only, and plctce 
the product under the multiplicand one place to the left, ) 

Ex. 1. Multiply 634982 by 21. 

PERFORMED. 

634982X2 
1269964 = Product of 2 tens 1 place to the left. 

13 3 3 4 6 2 2 = Product of 21. 

2. Multiply 9382716 by 31. Pro^f. 290864196. 

3. Multiply 1234567 by 41. Prod, 50617247. 

4. Multiply 4364369 by 51. Prmf. 222582819. 

5. Multiply 6937845 by 61. Prod, 423208545. 

6. Multiply 364812 by 71. Prod 25901652. 

7. MulUply 482436 by 81. Prodf. 39077316. 

8. Multiply 2468 by 91. Prorf. 224588. 

Note. — When, in either of the two preceding cases, ciphers intervene 
between the figures of the multiplier, the same mode of operation may be 
adopted, if care be taken to give each figure its true place. 

Ex. 1. Multiply 6456 % 105. 
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PERFORMED. 

6456X5 
3 2 2 8 = Product of the 5 placed two de- 

grees to the right. 

6 7 7880 = Product of 105. 

2. Multiply 37562 by 601. 

FERfORVKO. 

37562X6 
2 2 5 3 7 2 = Product of 6 hundred placed two de- 

grees to the left 

2 2 5 7 4 7 6 2 = Product of 601. 

3. Multiply 69^78 by 5001. Pr«f. 3477585378. 

4. Multiply 2579678 by 1007. Priwf. 2597735746. 

APPLICATION. 

1. Bought 52 horses, at $75 each. What did they costt 

Ans. $3900. 

2. What cost 84 tons of hay at f 15 per ton? Ans. $1260. 

3. If a man can travel 43 miles in one day, how far can he 
travel in 60 days ? Ans. 2580 miles. 

4. There are 144 square inches in one square foot. How 
many square inches are there in 67 square feet ? Ans, 9648. 

5. If there be 18 panes of glass in one window, how many 
are there in a house which has 56 such windows ? Ans. 1008. 

6. Bought 342 bales of linen, each containing 56 pieces of 
25 yards each. How many yards did I buy 1 Ans. 478800. 

7. There is an orchard consisting of 126 rows of trees, and 
in each row there are 109 trees. How many apples are there 
in the orchard, allowing an average of 1007 on a tree t 

Ans. 13830138. 

8. A certain state contains 50 counties; each county, 35 
towns; each town, 300 houses, and each house, 8 persons. 
What is the population of the state l Ans. 4200000. 



QUESTIOT4S. — What is the nature of Multiplication? How many num- 
ben are employed in the opera^on ? What are they called, and what is peca- 
liar to each 7 What is the number obtained called ? Of what rule is Multipli- 
cation an abbretiation 1 Illustrate. What are the multiplicand and multiplier 
called when spoken of toother ? What is Case 1. 7 What is the rule 1 Case 
II. ? The rule ? What is a composite number 7 What are the component parts 
of a number 7 What is Case III . ? What is the value of each figure in the product 
when you nraltiply by a unit figure only 7 Units multiplied by units give what 7 
Units by tens 7 Units by hunoreds 7 When the multiplying fi^re is tens, what 
eifect will it have on the value of the product of each ^ure in the multiplicand T 
and what will be the effect if the multiplying figure be hundreds 7 Give further 
illustration of the value of the product figures. What is the rule for Case 111 t 
What is Case IV. 7 The rule! Case V. 7 The rule 7 CaseVL? The rule f 

D 
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SIMPLE DIVISION. 

§ 36. We now come to^he reverse5K)f the preceding rule. 
There we had two factors given to find their product. Here 
we have given the product, or what corresponds to it, a»d one 
of the factors, and are required to obtain the other factor. 

Multiplication, as was shown, could be performed[by repeat- 
ed additions ^ Division may be performed(by repeate3 subtrac- 
tions^ Suppose it be required to ascertain how many times 4 
is contained in 12. It may be done by taking 4 from 12, till 
nothing remains, or till a number less than 4 remains. Thus, 



12 
4 



8=12—4. 
4 



4 = 12—4 + 4. 
4 



0=12-r-4+4+4. 



The operation shows three 4*s ma^ be 
taken from 12. 4 is therefore contained 
in 12 three times. This is, however, a 
slow mode of operation. A more expe- 
ditious one must be sought; and, prepar 
atory for it, the scholar is required to learn 
the following table. 

The sign ^ implies division. 



DIVISION TABLE. 



2- 


^2— 1 


3- 


r3= 1 


4- 


^4— 1 


5- 


7-5— 1 


4- 


r2— 2 


6- 


^3— 2 


8- 


^4= 2 


10- 


^5= 2 


6- 


r2— 3 


9- 


r3— 3 


12- 


r-4= 3 


15- 


4-5— 3 


8- 


r^— 4 


12- 


-S— 4 


16- 


1-4— 4 


20- 


~5- 4 


10- 


f-2— 5 


15- 


r-3= 5 


20- 


5-4= 5 


25- 


4-5— 5 


12- 


r2— 6 


18- 


1-3= 6 


24- 


1-4= 6 


30- 


4-5— 6 


14- 


i-2~- 7 


21- 


r3= 7 


28- 


1-4— 7 


35- 


^5— 7 


16- 


r2- 8 


24- 


^^3— 8 


32- 


^4= 8 


40- 


^5— 8 


18- 


r2= 9 


27- 


1-3— 9 


36- 


r4= 9 


45- 


f-5— 9 


20- 


r2 = 10 


30- 


r3 — 10 


40- 


1-4 — 10 


50- 


4-5=10 


22- 


^2 = 11 


33- 


1-3 = 11 


44- 


1-4 — 11 


55- 


1-5=11 


24- 


^2 = 12 


36- 


r3 — 12 


48- 


^-4 — 12 


60- 


r-5 — 12 


6-; 


r6— 1 


7-^ 


-7= 1 


8^ 


-8— 1 


0-: 


-9= 1 


12-: 


r6= 2 


14-1 


-7— 2 


16 -T 


-8— 2 


18^ 


-9— 2 


18-! 


-6— 3 


21-; 


-7= 3 


24-: 


-8= 3 


27 -i 


-9— 3 


24-: 


r6— 4 


28-- 


-7— 4 


32^ 


-8— 4 


36-: 


-9— 4 


30-: 


r6= 5 


35-: 


-7= 5 


40-: 


-8— 5 


45-4 


-9= 5 


36^ 


r6= 6 


42-: 


-7= 6 


48-1 


-8— 6 


54 -i 


-9= 6 


42-: 


-6= 7 


49-: 


-7= 7 


56-: 


-8— 7 


63-4 


-9= 7 


48-: 


-6= 8 


56 -i 


-7= 8 


64-: 


-8= 8 


72-4 


-9= 8 


54-: 


-6= 9 


63-: 


^7= 9 


72-: 


-8— 9 


81-: 


-9— 9 


60-: 


-6—10 


70-: 


-7=10 


80-: 


-8 = 10 


90 -i 


-9=10 


66H 


-6=11 


77-: 


-7=11 


88-^ 


-8 = 11 


99-1 


-9=11 


72H 


r6=12 


84^ 


-7=12 


96 -i 


-8 = 12 


108-4 


-9=12 
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10-^ 


rlO 


20- 


rlO 


80-: 


rlO 


40-: 


rlO 


50-: 


rlO 


60-1 


rlO 


70-1 


rlO 


80-: 


rlO 


90-: 


rlO 


100^ 


rlO 


110- 


rlO 


120 -: 


rlO 



1 


ll-T 


2 


22 -^ 


3 


33 -T 


4 


44- 


5 


65 -f 


6 


66 -r 


7 


77-1 


8 


88 -r 


9 


99 -^ 


10 


110 -^ 


11 


121 ~ 


12 


132 -T 



1 


12 -i 


2 


24-^ 


3 


36^ 


4 


48 -f 


5 


60-: 


6 


72^ 


7 


84 -T 


8 


96 -f 


9 


108 -r 


10 


120-^ 


11 


132-7 


13 


144 -T 



12 — 


1 


12 — 


2 


12 — 


3 


12 — 


4 


12 = 


5 


12 = 


6 


12 — 


7 


12 = 


8 


12 = 


9 


12 — 


10 


12 — 


11 


12 = 
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\» 37* The scholar must now apply what he has learned from the pre- 
ceding tahle to division on a more extensive scale. He will have noticed 
that, for each ope ration ^t|oo numbers^re given; viz.^ nilinber to he divided, 
iivhich is called the dividend; and a number by which to divide, called the 
divisor^ The number obtained is called ihe/tmctientj^a. word which sig- 
nifies^ozo manyj^ because tliis number always deCermines how many 
times the divisor is contained in the dividend. Afler the operation is per- 
formed, there is frequently^ number left.') This is called the remainder, 
and is alway^ess^han the^ divisor. VVHen the division is performed, if 
there be no remainder, the quotient multiplied by the divisor will always 
produce the dividend ; and if there be a remainder, the ^dividend will be 
produced by multiplying as before, and adding the remainder to the prod- 
uct. Hence division is prove(\by multiplication.^ The scholar will readi- 
ly perceive tliat these two rules are the reverse ot each other. 

The operations in division will be illustrated under two gen- 
eral heads ; viz., Short Division, and Long Division. 



i; SHORT DIVISION. 

§S8« /When the divisor does not exceed 12,: the process is 
abbreviatecT by keeping the computation in the mind, and wri- 
ting down only the quotient figures. 

Xlttlt* — 1st. (TFrtVc doton the dividend, and place the divisor 
on the left^ with a curve line drown between them. 

2d. Take as many figures on the left of the dividend, as toiU 
contain the divisor once or more, and write the figure expressing 
the number of times, directly under those divided. 

3d. If, in dividing^ there be a remainder, imagine the next 
figure in the dividend to be placed on the right hand of it. 
This will form a new number, which may be divided as before. 
Continue the same process till all the figures of the dividend 
have been disposed of and the number obtained will be the quO' 
tient required. 
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4th. If^ in taking any figure of the dividend^ the number prO' 
duced be not sufficient to contain the divisor once, a cipher 
must be placed in the quotient, and an additiontd figure of the 
dividend taken^ 

Ex. 1. Divide 496 by 4. 

PERFORMED. ^ ^^^ ^^J> 4 is in 4 once, and place the 1 aa dU 

J. \ 1 Q 1^ ' rected by the rule. I next saj*, 4 is in 9 twice, 

/ " ^ and 1 remains ; 1 write down the 2 as directed, 

1 2 4=Quotient. "^ °° "'\."^'",«''"? "n^'r ' * '''f^ *%®^ 

and thus obtain 16. Lastly, I say, 4 is m 16 
four times. This operation gives 124 as the number of times which 496 
contains 4. Now, the scholar will readily perceive, that this is reversing 
a process of multiplication. If he multiply 124 by 4, he will obtain 16 
units, 8 tens, and 4 hundreds; and these are precisely the numbers di- 
vided. But the 16 units are equal to 1 ten and 6 units ; the whole is, 
therefore, equal to 4 hundreds, 9 tens, and 6 units ; or to 496. 

Division is therefore proved by multiplication. 

Ex.2. Divide 1512 by 7. 

PERFORMRD. The numbcrs here, as they are severally 

7 ^ 1 5 1 2 divided, are 15, 11, and 42. If 216 be mul- 

/ ti plied by 7, it will produce the same num- 

2 1 6=:auotient. *>^"- 

3. Divide 5463 by 3. Quo. 1821. 

4. Divide 1256 by 2. Quo, 628. 

5. Divide 63548 by 4. Quo. 15887. 

6. Divide 256788 by 8. Quo, 32098, and 4 remains. 

7. Divide 65342167 by 4 and by 5, and add the quotients. 

Ans, 29403974, and 5 remains. 

8. Divide 735649 by 5 and by 7, and add the quotients. 

Ans, 252221, and 9 remains. 

9. Divide 456789 by 6 and by 8, and add the quotients. 

Ans. 133229, and 8 remains. 

10. Divide 68890 by 7 and by 9, and add the quotients. 

Ans. 17495, and 7 remains. 

11. Divide 78901 by 8 and by 10, and add the quotients. 

Ans. 17752, and 6 remains. 

12. Divide 89012 by 9 and by 11, and add the quotients. 

Ans. 17982, and 2 remains. 

13. Divide 90123456 by 10 and 12, and add the quotients. 

Ans. 16522633, and 6 remains. 

14. Nine persons drew a prize of $198. What was each 
one's share ? Ans. $22. 

15. Paid $750 for 30 cows. What was the average price 7 

Ans. $25. 

16. A person dying leaves an estate of $4500 to 9 children. 
What will be each one's share T Ans. $500. 
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17. A man traveled 224 miles in 7 days. What was his daily 
progress? Ans, 32 miles. 

18. If 12 ounces make a poand of silver^ how many pounds 
are there in 2040 ounces? Afis. 170. 

19. How many times may 12 be subtracted from 14167 

Ans. 118. 

20. Four persons boarded at a 'public house till the bill of 
their board was $184. What was the average bill? Ans, $46. 

§ 39. When the divisor is more than 12, and is a composite 
number, the same mode of operation can be adopted. 

IS'UlC 2d. — /Divide first by one of the component parts, and 
the quotient arising from this division, by the other^ 

The only difficulty which will here present itself, will be to ascertain 
the true remainder. The scholar needs only to remember, that, if a re- 
mainder occar ailer the first division only, that is the true remainder. If 
after the second division pnly, the true remainder is obtained hy multiply' 
ing this remainder by \he first divisor. If there be a remainder afler each 
division, tiie true remainder is found by^uUjplying the last remainder by 
the^r^iC divisor, and adding Xhe first remainder?N 






Ex. 1. Divide 864 by 18. The component parts of 18 are 
6 and 3 ; therefore, 

6) 864 

3 ) 1 4 4= Quotient of 864 divided by 6. 

4 8 = Quotient of 144 divided by 3. This is the 
true quotient of 864 -7- 18. 

Ex. 2. Divide 793 by 18. The component parts are 6 and 3. 
6) 793 

3)132 and 1 remains. 

4 4 and nothing remains. Therefore, (see remark 
under Rule 2d,) 1 is the whole remainder. 

Ex, 3. Divide 7'92 by 16. Component parts of 16 are 4 
and 4. 

4) 792 

4)198 and nothing remains. 

- 4-9 and 2 remains; therefore, (see remark as 
above,) 4X2=8, the true remainder. 

Ex. 4. Divide 162641 by 72. The component oarts are 9 
and 8 ; therefore, 

D» 
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9) 162641 

8 ) 1 8 7 1 and 2 remainder. 



2 2 5 8 and 
-{'2=: the true remainder, viz. 

vide 2592 l^y 63, 
vide 7776 by 108. 
vide 6750 by 15. 
vide 437639 by 42. 
vide 738246 by 27. 
vide 60400 by 25. 
vide 45678 by 16. 
vide 4688 by 48. 
vide 347628 by 84. 
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7 remainder. Therefore, 7X9 
,65. 

Quo, 41, and 9 remains. 

Quo, 72. 

Quo, 450. 

Quo, 10419, and 41 remains. 

Quo. 27342, and 12 remains. 

Quo. 2416. 

Quo. 2854, and 14 remains. 

Quo, 97, and 32 remains. 

Quo. 4138, and 36 remains. 



II. LONG DIVISION. 

§30. (2Vhen the Divisor exceeds 12, and is not a 

Composite Number. ^ 

3Elttl0« — 1st. Write down the dividend^ and, drawing a 
curve line on the right and left of it, place the divisor on 
the left, 

2d Find how many times 'the divisor is contained in the 
fewest figures that will contain it, taken from the left of the 
dividend; and place the figure expressing tJie number of times 
on the right of the dividend, as the first quotient figure, 

3d. Multiply the divisor hy this quotient figure, and place 
the product under the figures divided. 

4th. Subtract, and to the remainder bring down the next 
figure of the dividend. 

5th. Divide again, and place the result as the second figure 
in the quotient. 

6th. Continue the process of multiplying, subtracting, bring- 
ing down, S^c, till all the figures have been divided, 

7th. If, after all the figures have been divided, there be still 
a remainder, place it as the numerator, and the divisor as the 
denominator of a fraction, on the right hand of the quotient. 

Note 1. — Whenever a figure has been placed on the right of the re- 
mainder, and the number produced will not contain the divisor, a cipher 
must be placed in the quotient. 

Note 2. — If the remainder, after subtracting, be greater than the di- 
visor, the quotient figure is too small. l£ the number obtained by multi- 
plying the divisor by the quotient figure, be greater than the number 
divided, that quotient figure is too large. 
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Ex. 1. Divide 15341 by 29. 



PERFORMED. 



29)15 34 1(529 
1 45 



84 
58 


261 
261 



000 



£xPLANATioN. — I, in the first place, 
notice that at least three figures are 
required to contain the divisor, and that 
in this number, 153, the divisor is con- 
tained 5 times. 5 is then my first quo- 
tient figure. I then proceed to multiply 
and subtract as the rale directs, and obtain 
a remainder of 8. To this, 1 bring down 
the next figure of the dividend, and 
obtain 85. J proceed to divide, multiply, 
and subtract, as before, and obtain a quo- 
tient figure 2, and a remainder of 26. 
Again I bring down, divide, multiply, 
&c., and obtain the quotient figure, 9, and 
no remainder. 

Note 3. — It will be observed, that each figure in the quotient is ob- 
tained by four successive operations^ and that these operations uniformly 
succeed each other in the same order. Ifl the first place, we are required 
to divide; in the second, to multiply the divisor by the Quotient fie^ure ; 
in the third, to subtract the product of this multiplication from the ^ures 
divided ; and, lastly, to the remainder thus obtained, to bring down 
another figure of the dividend. 

Ex. 2. Divide 6283459 by 29. 

PERFORMED. 

2 9) 6283459(21 6*6 71 = Quotient. 

58 
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3. Divide 7461300 by 95. 

4. Divide 1893312 by 2076. 

5. Divide 455678 by 78. 

6. Divide 6495685 by 85. 

7. Divide 9424789962 by 978. 



Quo, 78540. 

Quo. 912. 

Quo, 5842, and 2 rem. 

Quo. 76419, and 70 rem. 

Quo, 9636799, rem. 540. 
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a Divide 2686211248 by 296. Quo. 9075038. 

9. Divide 84764367 by 431. Quo. 196669, rem. 28. 

10. Divide 468a579 by 234. Quo, 20015, rem. 69. 

11. Divide 3579864 by 135. Qko. 26517, rem. 69. 

12. Divide 1748 by 18. Quo, 97, and 2 rem. 

Note 4.— When the dmsor is 10, 100, 1000, 10000, &c.,r point off 
as man^ fibres t'rom the riffht of the dividend, as there are ciphers in 
the divisor^) the figures on the left of the point will be the quotient, and 
those on the right the remainder. 

Ex. 1. Divide 19375468 by 10000. Quo. 1937, rem. 5468. 

2. Divide 99885566 by 100000. Quo, 998, rem. 85566. 

3. Divide 47429 by 10. Quo, 4742, rem. 9. 

4. Divide 463581 by 100. Quo, 4635, rem. 81. 

5. Divide 618293 by 1000. Quo. 618, rem. 29a 

Note 5.«— When the divisor 'consists of a number of figures with 
ciphers annezed/the ciphers may be cut off from the divisor, and an 
eoua] number of ^giires from, the right of the dividend, and the remainder 
or the dividend divided by the significant figures of the divisor. After 
the division, the figures cut off from the dividend are to be placed at the 
right of the remainder. 

Ex. 1. Divide 36418235700 by 98700. 

Quo. 368979, rem. 8400. 

2. Divide 11579 11% by 890000. Quo, 13, rem. 9112. 

3. Divide 8317642500 by 814600. Quo. 10210, rem. 576500. 

APPLICATION. 

1. If 246 men incur an expense of $175152, what is each 
man's share ? Ans, $712. 

2. A gentleman left an estate of $65468 to 6 sons. What 
was each one's share? Ans, $1091 1|. 

3. Twelve men own a bridge, from which they annually re- 
ceive $2352 in toll. What is each man's share ? Ans. $196: 

4. Suppose 7776 peach-trees to be planted in 108 rows; 
how many trees are there in a row ? Ans, 72. 

5. If light comes from the sun to the earth in 8 minutes, 
how far does it travel in one minute, the ' distance being 
95000000 miles? Ans. 11875000 miles. 

6. If a man travel 9125 miles in a year, what is his average 
daily progress ? Ans, 25 miles. 

7. If a horse run 288 miles in 36 hours, how far does he 
run in one hour ? Ans. 8 miles. 

8. In 437850 yards of cloth, how many rolls of 75 yards 
each ? Ans. 6838. 
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APPLICATION OF THE PRECEDING RULES. 

1. A farmer sold 3 yoke of oxen, at $96 each ; 12 cows, at 
$24 each ; 83 sheep, at $3 a head ; 239 bushels of wheat, at 
$2 per bushel ; and distributed the avails equally among his 7 
sons. What was each one's share 1 Ans. $186^.- 

2. A man, to whom was intrusted the settlement of an 
estate, found that the whole value of the estate was, $95688. 
There were five claims against the estate, viz., one of 
$8672; another, of $3421 ; a third, of $10637 ; a fourth, of 
$356 ; and a fifth, of $1673. Afler the payment of these sev- 
eral claims, the balance was to be divided equally among 9 
heirs. What was the share of each 1 Ans. $7881. 

3. A farmer had 16 calves, worth $5 per head ; 45 sheep, 
worth $3 per head ; and 75 bushels of grain, worth $2 per 
bushel. He gave the whole for a horse, worth $136 ; a carriage, 
worth $195; and a. harness, worth $63. Did he gain, or lose ? 
and how much? Ans, Gained $29. 

4. A merchant received by boat, 9696 bushels of salt, and 
hired it carted 16 miles, at a dollar a load of 24 bushels. How 
much did the cartage cost ? Ans, $404. 

5. When the dividend is 290864196, and the quotient 
9382716, what is the divisor ? Ans, 31. 

:6. A man purchased a farm, for which he paid $18000. 
He sold 60 acres, for $50 an acre ; and then the remainder 
stood him at $75 per acre. How much land did he purchase ? 

Ans. 260 acres. 

QUESTIONS. — How does Division differ from Multiplication t How may 
multiplication be ]>erformed 1 How maj diyision be penormed ? How many 
numbexs are given in division 1 What are they, and what are ttiey called 1 What 
is the number obtained by the operation called 1 What does it signify ? What 
is the remainder? How does it always compare with the divisor? How is 
division proved ? What is Short Division 7 What is the rule for it ? What is 
the rale when the divisor is more than 12, and a composite number ? How is 
the true remainder obtained, when we divide by the component parts of the 
divisor ? What is Lonff IMvision ? What is tiie rule ? How do you divide by 
10, 100, 1000, &c. ? When the divisor consisto of a figure greater than 1, with 
ciphers annexed, how do you divide ? 



FEDERAL MONEY. 

^31* Federal Money is the currency of the United States' 
Its denominations are mills, cents, dimes, dollars, and eagles, 
increasing, like simple numbers, in a tenfold ratio, as repre- 
sented in the following table : — 



f 
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TABLE OF FEDERAL MONEY. 

do mills {marked m.) make 1 cent, marked c. or c'. 

10 cents " I dime, " d. 

10 dimes " 1 dollar, " $ or doL 

. 10 dollars " 1 eagle, *' E^ 

The coins of the United States are of three kinds, viz«, 
(gold, silver, and copper coms^ 



The gold coins are, 

C^The eagle, ={$10. 

Half-eagle, = $5. 
Cluarter-eaglej*p= $2JJ) 



The silver coins are. 



( Jhe dollar, = ^0 cts. 
Half-dollar, = 50 cts. 
Cluarter-dollar, = 25 cts. 
Dime, = 10 cts. 

Half-dime;^ = 5 ctss 

The 6^ cent and 12^ cent pieces, dz^c.,^are not American 
coins.^ 

The copper coins are, the^ent and the half-cent,* Half- 
cents are seldom used. The gold and silver coins are not 
composed of pure metal, but are alloys, that is, compounds of 
/these metals with the baser metals^ The purity of a metal is 
expressed^y the word caratj which word is used to express a 
/twenty-fourth part of a given quantity.^ If, for example, a quan- 
tity of gdd be said to be IS carats fiTie, the meaning is, that 18 
equal portions of the whole are gold,, and 6 equal portions are 
of a less valuable metal .> 

By recurring to the preceding table, it will be seen that the 
denominations' of Federal Money ;^ay be added, subtracted, 
multiplied, and divided by the same rules as the simple num- 
bers, as they increase in the same ratio'. The ficholar should, 
however, remember that the dollar is the unit money ; and that 
dimes, cents, and mills , wre ''decimals ; or tenths, hundredths, 
and thousandths of the dollar or unit denomination. 

It is, therefore, always important to know which of a number 

of figures is the dollar or unit figure. This is shown by the 

^decimal point ( . ) or period, which always stands between the 

dollars and dimes ; thus, 63.78, read, sixty-three dollars and 

seventy-eight cents. 

The first figure on the leil of the point, is dollars, and the 
second, eagles. They are, however, caUed dollars indiscrimi- 
nately ; as, in the above number, the 6 is eagles, and the 3, 
dollars; but usually read, 63 dollars. Likewise, the 78 is 
usually read, 78 cents, instead of 7 dimes and 8 cents. Both 
methods express the same value. 

To reduce the higher denominations to the lower, it is 
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necessary to bear in mind, 1st. That cents are converted into 
mills by annexing one cipher ; thus, 8 cents = 80 mills. 
2d. That dollars may be changed into cents by annexing two 
ciphers ; thus, 3 dollars = 300 cents ; and into mills by annex- 
ing three ciphers ; thus, §3 = 3000 mills. 3d. The reverse 
operation will convert mills into cents, and cents into dollars. 

Ex. 1. How many mills in 47 cents ? 

2. How many mills in 69 cents ? 

3. How many mills in 156 cents 1 

4. In 78 dollars, how many cents? 
How many mills? 

5. In $637, how many cents ? 
How many mills ? 

6. In 450 mills, hovy many cents ? 

7. In 470 mills, how many cents ? 

8. In 6700 mills, hovir many cents ? 

9. In 6700 mills, how many dollars ? 

10. Change $6 into cents. 11. Change 42 cents into mills. 
12. Change $95 into mills. 13. Change 460 mills into cents. 
14. 28000 mills into dollars. 15. 439 mills into cents. 
16. 9876 mills into dollars. 

17. Reduce the following sums to mills, and find their 
amount, viz., $21, $31.64, $45.01, $0.90, and $109. 

Ans. 207550 mills. 



Ans, 470. 
Ans. 690. 
Ans. 1560. 
Ans. 7800. 
Ans. 78000. 
Ans, 63700. 
Ans. 63700a 
Ans. 45. 
Ans, 47. 
Ans. 670. 
Ans. 67. 
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ADDITION OF FEDERAL MONEY. 

§ 39* jRttIt« — ^et the numbers one under another, so thai 
dollars shall stand under dollars, dimes under dimes, cents under 
cents, and mills under mills. Then add up the several columns 
as in Simple Addition, and place the decimal pointy in the 
amount, directly under those in the numbers added,^ 

If the above rule be followed in writing down the sevenl numbers, 
the separating points will stand directly under each other. 

Ex. 1. What is the sum of 136 dollars 21 cents, 75 ddlars 
13 cents, 7 dollars 78 cents, 66 dollars 19 cents, and ]96 
dollars 72 cents ? Ans. f 482.03. 

PERFORMED. 

13 6.21 

75. 13 
7.78 

66. 19 
196.72 

• 482.03 Amount. 

2. Add together $432.73, $297.38, $172.66, and $333.62. 

Amount, $1236.39. 

3. What is the sum of $1.55, $0.72, $340.89, $0.01, 
$1460.99? Ans, $1804.16. 

4. What is the sum of $72.01, $1, $0.01, $0.10, $40.70, 
$560.88 ? Ans. $674.7a 

5. What is the sum of $101.01, $20.15, $42.89, $79.81, 
$41.41, $51.51, $38.41 ? Ans. $375.19. 

6. What is the sum of $16.64, $20.84, $462,573, $29,922, 
$56.32, $84.48 ? Ans. $670,775. 

7. A farmer bought a cow, for $23.75 ; a yoke of oxen, for 
$96.78; a horse, for $69.83; and a pig, for $1,625. What 
did they all cost him? Ans. $191,985. 

8. A grocer paid for a box of cheese, $37.21 ; for candles, 
.32 ; for a cask of wine, $7.38; for a box of raisins, $3,625. 

What was the whole cost ? Ans. $56,535. 

9. Bought 5 gallons of mel asses, for $1.80 ; 3 pounds of 
tea, for $1,125; 3 yards of broadcloth, for $9.82; 1 1 yards of 
cotton cloth, for $1.83 ; 6 yards of linen, for $3.82. What was 
the amount of my bill? Ans. $18,395. 

10. Paid for building my house, $2169.72 ; for my barn, 
$972.87; for my out-houses, $1272.69; for digging my well, 
$56.38. What is the amount of my expenses ? Ans. $4471.66. 

11. My expenses for a journey were as follows: for stage 
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fare, $G6.89 ; for menls, f 18.50; for lodging, $6.58; for car- 
rying baggage, ^2.57 ; for brushing boots, $ J .36 ; for washing, 
«2.66. What is the amount ? Ans. $98.56. 

12. My hat cost me $4.75 ; my coat, $18.96 ; my pantaloons, 
$9.74 ; my vest, $5.82 ; and my boots, $6.54. What did the 
whole cost ] Ans. $45.81. 



SUBTRACTION OF FEDERAL MONEY. 

§ 33. ISrUU^ — Plfice the numbers as in Simple Suhtra4> 
tion^ and, after subtractings place the separating point as 
directed in Addition of Federal Money. 

Ex. 1. From $463.42 take $399.99. Rem. $63.43. 

2. From $179,364 take $88,449. Rem. $90,915. 

3. From $125 take $9.09. Rem. $115.91. 

4. From $642.99 take $99.99. Rem. $543. 

5. From $127.01 take $41.10. Rem. $85.91. 

6. From $200 take $0.90. Rem. $199.10. 

7. From $2 take $0.05. Rem. $1.95. 

8. From $99 take $0.99. Rem. $96.01. 

9. I have $473, and my brother twice as much, wanting 90 
cents. How much has my brother ? Ans. $945.10. 

19. Having in my possession $1600, I paid $516.95 for a 
span of fine horses; $156.55 for a carriage; $221.19 for a gold 
watch, and spent $450.71 in traveling. How much had I 
left ? Ans. $254.60. 

11. If a man has an income of $4500, and spends $2461.85, 
how much does he lay up? Ans. $2038.15. 

12. If one man lays up $339.86 in a year, and another 
$299.99, how much does one lay up more than the other ? 

Ans. $39.87. 

13. Bought a farm for $3946, and sold a part for $1426.82. 
What did the remaining part cost me ? Ans. $2519.18. 



MULTIPLICATION OF FEDERAL MONEY. 

^34« lEtUlC« — Multiply as in simple numbers. The 
product will always be in the lowest denomination given, which 
may be reduced to dollars, cents, and mills, by the preceding 
rules. 

Ex. 1. What will 36 yards of cloth cost, at $450 per yard t 
^ iin5. $162.00. 
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PSBTORMED. 

4.50 



3 6 The given price beii»g 450 cents, the 

whole price is 16300 cents, which equals 



2 7.00 $162.00. 

35.0 



162.00 



2. What will 29 pairs of shoes cost, at $1.50 per pair ? 

Ans. $43.50. 

3. What will 35 pounds of beef cost, at 8 cents per pound ? 

Ans, $2.80. 

4. Bouffht 280 reams of paper, at $2.35 per ream. What 
was the whole cost ? Ans, $658.00. 

5. What cost 600 pounds of lard, at 15 cents per pound 1 

Ans. $90.00. 

6. Bought 15 tons of hay, at $16.42 per ton. What was the 
whole cost 1 Ans. $246.30. 

7. What cost 349 acres of land, at $15.49 per acre ? 

Ans, $5406.01. 

8. Bought 18 yoke of oxen, for $72.50 per yoke. What was 
the whole cost 1 Ans. $1305.00. 

9. Bought 32 pounds of butter, at 20 cents per pound ; 45 
pounds of loaf sugar, at 18 cents per pound ; 56 pounds of cof* 
fee, at 15 cents per pound; 26 pounds of tea, at $1.75 per 
pound ; 21 cwt of raisins, at $6.75 per cwt. ; 42 barrels of 
flour, at $7.50 per barrel ; and 29 pairs of boots, at $4.50 per 
pair. What did the whole cost me ? Ans. $655.65. 



DIVISION OF FEDERAL MONEY. 

§ Sff. Division of Federal Money is employed whenever 
the cost of a number of articles, as yards, pounds, &,c., is 
given, and the price of one required., 

iS'lllf ♦ — - jDttncie the cast hy the number of articles, and 
wnnt of as many figures frmn the quotient, for cents and mills, 
as there are in the given sum. If dollars only be given, and 
ciphers are added to complete the division, these ciphers must be 
regarded^ as cents and miUs, 

Ex. 1. If 9 pounds of butter cost $2.25, what is the value 
of one pound 1 Ans. $0.25. 

2. Sold 69 bushels of wheat, for $625. What was the price 
per bushel ? Ans. $9,057. 
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3. Paid f 75.00 for 500 lb. of butter. What was the price 
per pound ? Ans. $0.15. 

4. Paid $314.70 for 15 tons of hay. What was the price 
per ton ? Ans. $20.78. 

5. Paid $658 for 280 reams of paper. What did I pay per 
ream 1 . Ans, $2.35. 

6. Paid $505.44 for 144 lb. of tea. What was the price of 
one pound I Ans, $3.51. 

7. Paid $375 for 50 firkins of butter. What was the pri ze. 
per firkin 1 Ans. $7.50. 

8. Paid $43.79 for 29 pairs of boots. What was the price 
per pair ? Ans. $1.51. 

9. Paid $2.80 for 35 lb. of beef. What was the price per 
pound? Ans. .08. 

APPLICATION OF THE PRECEDING RULES, 

1. A man dying, left an estate of $12000, which was divided 
equally among 7 children, after his wife had received her third. 
What was the portion of the wife, and what did each child 
receive 1 Ans. $4000, wife's portion ; ^ 

$1142.857, each child's portion. 

2. A man, settling with his grocer, finds himself charged with 
15 lb. of tea, at 75 cts. per pound ; 42 pounds of brown sugar, 
at 11 cts. a pound; 3 barrels of flour, at $7.50 per barrel; 8 
gallons of lamp oil, at $1.25 per gallon; and 45 pounds of ham, 
at 15 cts. per pound. He is also credited $11.62. How much 
does he owe his grocer ? Ans. $43.50. 

3. A man sells a horse, for $84 ; 5 cows, for $25 each ; and 
agrees to take 80 sheep in pay. How much do the sheep cost 
him per head 1 Ans. $2.61^. 

4. A person agrees to furnish a grocer with 56 bushels of 
rye, at 50 cts. a bushel, and to take his pay in oofiee, at 15 cts^ 
pound. How many pounds of coffee will he receive T^ ^ 

Ans. 186%. 

5. If I pay $21311 for 844 acres of land, what do I pay per 
acre? Ans. $25.25. 

6. Bought 350 yards of cloth, at $3.50 per yard. Of this I 
sold 200, at $5.00 per yard. How much money did I pay out ? 
how much did I receive? how many yards had 'I left? and 
how much did it cost me per yard ? Ans. I paid out $1225 ; 
I received $1000 ; 150 yards were left ; and what remained 
cost me $1.50 per yard. 

7. A man sold his farm for $8456, and his stock for $1560; 
at the same time, h^ had on deposit in the bank, $872.97. He 
then purchased a house in the city, for which be paid $3845 ; 
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he also purchased a horse and carriage for $392.53, and paid 
up his old debts to the amount of (1787. How much money 
had he left ? Ans. $4864.44. 

8. Suppose the man in the preceding sum to have laid out 
the balance of his money in wagons, at $72 each ; and that 
he took these wagons to the south, and sold them for $97 each. 
How many wag6ns would he have purchased, and how much 
gained by the transaction, allowing his expenses to have been 
$297.83? Ans. He would have purchased 67 wagons, and 
had $40.44 left; and he would have gained $1377.17. 

9. On the first of January, a spendthrift was in possession of 
$3860.90: after 30 days, he had only $1680 remaining. How 
Auch had he spent during the whole time ? and how much 
laily 7 Ans, Whole sum, $2180.90; daily, $72,696. 

10. A man bought 20 pounds of coffee, for 15 cents a 
)ound ; and 18 pounds of sugar, at 12 cts. a pound. He paid 
}6 cents in cash, and the balance in butter at 20 cents a pound. 
How much butter did it take ? Ans,2\ pounds. 

1 ] . How much tea, worth 56 cents a pound, must be given 
for 16 sacks of salt, worth $2.87 per sack ? 

Ajis, 82 pounds. 



MERCHANTS' BILLS, &c. 

1. 
S. Dean -^ 

Bought ofM. James, ;. «!' 

12 lb. of Tea, at 75 cU. per pound, 9 9,^ 

28 lb. of Sugar, at 11 cts. « . f ^^ 

17 lb. of Lard, at 15 cts. « g/jj- 

9 lb. of Butter, at 21 cts. " /^^ 

- * _ 

Required the amount of the bill. Ans, $16.52 

2. 

Samuel Bancroft 

Bought of Stephen SawteUj 

9 yd. of Broadcloth, at $4.50 per yard, $ '^ A// 

6 yd. of Cotton Cloth, at 13 cts. « ^O >/- 

8 sticks of Twist, at 7 cts. a stick, ^ ^Si 

9 Buttons, at 56 cts. per dozen, f! y/f I 

\ yd. of Velvet, at $3 per yd., • ^, J C 

The amount is required. Ans. $43.76 
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a 

*S. Oovmer 

Bought of H. Manriy 

16 pairs of Shoes, at f 1.50 per^air, $ 2^ ^^ 

21 yd. of Sheeting, at 17 cts, per yard, j> i7 

Ami. 927.57 
Received payment, 

H. Mann, 

4. 

G. Gordon, Esq, 

Bought of S, Sanhom^ 

1 pair of Boots, at $4.50, $ ^,^^, 

3 pairs of Kid Slippers, at 75 cts. per pair, 2 '^^ 

8 pairs of Brogansj at f 1.25 per pair, /Cj'^ 

6 pairs of Slippers, at 58 cts. per pair, . » f ^t 

Amt. $20.23 
Received payment, 

Norwich, July 30, 1841. 

5. 

J, Hazzleiiney Esq. 

Bought of Samuel Richards^ 

1 qr. of a hundred weight of Sugar, at $11 per cwt, $ 7, 7 

9 Eggs, at 24 cts. per dozen, A/^ 

7 bushels of Oats, at 25 cts. per bushel, / v * 

56 lb. of Rice, at $4 per 100 pounds, . . . ." '/ 'l ^1 

5 gal. of Melasses, at 42 cts. per gal., ^' / j 

Ami. $9.02 
Received payment, 

S, Richards, 

Hartford, Aug. 3, 1841. 

6. 
Thos, Thornton^ Esq. 

Bought of Jos. Eaton, 

36 lb. of Coffee, at 14 cts. per pound, $ /' / '^ 

75 lb. of Sugar, at $9 per 100 pounds, ^.V^^ 

42 lb. of Butter, at 22 cts. per pound, , '^ i^ 

Amt. $21.03 
Received payment, ^ 

Jas, Eaton. • 

Hartford, Sej^. 8, 1841. 



«... /v 
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7. 
Geo. Jameson, Esq. 

Bought of Robt. Read, 
130 bags of Coffee, each 96 lb., at 12 cts. per pound, */^^ ?f f 

72 chests of Tea, at $54 per chest, ^i,i i^i 

32 bbl. Flour, at $7.50 per barrel, ' ^5 T^ 

18 casks of Oil, each 84 gal., at $1.12 J per gallon, . I^^^»^.^ 
27 boxes of Raisins, at $2.25 per box, i^J^ 

Ami, $7387.35 
Received payment, 

Roht. Read. 

Nxw Hatzh, Oct. 8, 1841. 

8. 
James Grosvenar, Esq. 

Boxight of Jacob Andrews, 
5 bales of Sheeting, each 56 yds., at 15 cts. per yard, $ ^ £ ir9 

72 yd. of Broadcloth, at $3.75 per yard, i/^, ^ 

67 yd. of Nankeen, at 27 cts. per yard, . . . ^ 

133 yd. of Ribbon, at 8 cts. per yard, ......... / 

8 pairs of Socks, at 36 cts. per pair, 

12 Cravats, at $1.16 each, //, f ? 

15 yd. of Irish Linen^ at 64 cts. per yard, f ( q 

Ami. $367.13 
Received payment, 

Jacob Andrews. 

Boston, Sept, 6, 1841. 



9. 

Joseph Dunhamy Esq. 

Bought of SamH Osbom, 

18 lb. of Tea, at 56 cts. per pound, $ / V ^' 

27 lb. of Coffee, at 14 J cts. 
48 lb. of Sugar, at 11^ cts. 
21 lb. of Raisins, at 15 cts. 






31 lb. of Butter, at 21 cts. 
19 lb. of Lard, at 13 els. 



fy/f 

■ ■ / 

f 
V 



AmJt. $31,645 
Received payment, 

Sarril ^Osbom. 

New Londos, Jhig, 8, 1841. 
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IQ 

Joseph Bandy Esq. 

Bought of Berg. SawteU, 
3 boxes of Sugar, each 108 lb., at 12 cts. per pound, . $9^ J fT 
3 hhd. of Melasses, each 63 gal., at 36 cts. per gallon, 6^, 

5 chests of Tea, each 96 lb., at 84 cts. per pound, . -j^PS, t^ 

6 casks of Rice, each 280 lb., at 5 cts. per pound, . . Jr^liTlf 

•Ami. 9594.12 
Received payment, 

Benj. Sawtett. 



Norwich, Dec,21,lfiU. 



N. Newman, Esq. 



11. 



Bought of Lm Barrowif 

360 yd. of Cotton Cloth, at 14^ cts. per yard, . . • • • ^ | /^ ^ 

aJO yd. of Rroadcloth, at $2.87 per yard, f / ^ 7 i 

970 yd. of Ribbon, at 3 cts. per yard, ^ ^* /e- 

16 rolls of Tape, each 21 yd., at 3 cts. per yard, . . JJ^J^ 

Amt 91009.78 
Received payment, 

Lefoi Barrows. 

New Haven, OU. 18, 1841. 



QUESTIONS. — What is Federal Money? What are iti denomination t 
How do they increaM in Talae ? Repeat the table. What are the coins of the 
United States T What are the sold coins Y What are their values t What 
are the silver coins ? What are uieir Tslues 7 Are the foor-pence-half-peMij 
and the nine-penny pieces American coin 7 What are the copper coins f 
Axe ^e gold and silver coins pure metal ? What is tfieir composition T By 
what word is the purity of a metal expressed ? What does that word express? 
If a quantity of gold be said to be 18 carats fine, what is meant T Suppose it 
be said to be 22 carats fine, what \» meant ? How may the denominations of 
Federal Money be added ? Which is the unit money T What are dimes, 
cents, and mills ? How is the dollar or unit figure always shown 1 How does 
tlie puriod always stand ? What is the first ^ure on the left of the point T 
The second 7 How are they usually read 7 How are the figures on tiie right 
of the point read? How are cents converted into mills? How are dol&s 
converted into cents 7 What is the rule for the addition of Federal Money ? 
How is the decimal poiat placed ? What is the rule for the subtraction of 
Federal Money 7 How is the point placed 7 What is the rule for the 
multiplication of Federal Money? How many figures are cut off from the 
right of the product ? When is division of Federal Money employed ? What 
is the rule? How many figures do you point off in the quotient? If doUai* 
only are given, and ciphers are added, how are they to be regarded t 
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CANCELING. 

^ 86« Let*12 be multiplied by 4, and the product divided 

by 4. . 

12 X 4 1= 48, and 48 -7- 4 = 12 ; that is, the multiplier and 
diviscNT being th8 same, the value of 12, the number operated 
upon, is not affected ; the multiplier and divisor may therefore 
be rejected. Let 12 be multiplied by 4, and the product divided 
by 2. The multiplier is twice as large as the divisor ; therefore 
12 X 2 = 24, the number required, for» 12 X 4 = 48, and 
48-^2 = 24. 

Again, let 16 be multiplied by 9, and the product divided by 3. 
Th^ multiplier, 9, is three times as large as the divisor, 3 ; there- 
fore 16 X 3 = 48, Ans. ; for 16 X 9 = 144, and 144 -r 3 = 48. 

Hence we see, that, in all arithmetical c^rations, it is impor- 
tant not only to know how a question may be solved, but how 
it may be done tnost expeditiously. 

The object of this ru]Q;[is to acquaint the scholar with a prin- 
ciple by which peculiar expedition is attained in the solution>of 
such sums as involve in their operation hoi\multipUcat%on and 
division, , This principle is foupded^pn the following facts) 

First. The value of any quotient depends on the ratio y or 
relative size of the divisor and dividend) that is,4f the dividend 
be three times as large as the divisor,^ the value of the quotient 
is 3; and if it be lour times as large, the value is 4, 6lc, 

Second. If two or more numbers are to be multiplied to- 
gether, and their product divided by any other number, the true 
result is obtained by first dividing one of these numbers by the 
dividing number, and then multiplying the quotient by the re- 
maining number or numbers. Thus, if it be required to multi- 
ply 8 by 4, and to divide the product by 2, first divide 8 by 2, 
and multiply the quotient by 4 ; thus, 8 -7- '^ = 4, and 4x4 
= 16. } 

The advantage of this process will be more obvious if we take 
large numbers. Suppose we wish to multiply 288 by 16, and to 
divide the product by 144. The usual process would be thus : 

288 
16 



1 728 

288 



144 


) 4 6 8 ( 3 2, auotient. 
432 




288 
288 



4 6 8 = Product. 000 
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But by first dividing, the operation is much abbreviated ; thus : 

By the usual method, 37 fig- 

1 44)288(2 ureg are required ; by the other, 

^ QQ only 18. There is still another 

0, and 16 X 2 = 32. advantage. The scholar can 

see at a glance that 144 is 
contained in 288 twice ; and that twice 16 is 32 ; so that an 
operation which is long and protracted, is often reduced near- 
ly or quite to a mental operation. 

Third. (When any large number is to be divided by the 
product of two or more smaller numbers, it may be divided by 
each number separately^ This needs no explanation; it is the 
same as dividing by the component parts of any number, instead 
of the number itself. 

Fourth. /When the operation is of such a nature as to require 
the productoi several numbers to be divided by the product of 
several other numbers, these numbers may be divided before 
multiplication, and their quotients used instead of the numbers 
themselves^ For illustration/ suppose the product of 36 and 
42 is to be divided by the product of 6 and 7. The usual mode 
of operation would be as follows, viz. : 

4 2 7 X 6 = 42, divisor ; therefore, 

3 6 4 2 ) 1 5 1 2 ( 3 6, the required 

12 6 Quotient. 



252 



1 26 252 

15 12, Dividend. ^Al 

But, by the preceding fourth principle, 36 -7- 6 = 6, and 42-7-7 
= 6, and 6x6 = 36, Ans, In this example, the divisors are, as 
It were, expunged or lost, since they divide without remainder. 
This will not, however, always be the case. It will frequently 
be necessary to assume some number, which will divide some 
two given numbers, without remainder, agreeably to a rule soon 
to be given. 

But, for further illustration, suppose it be required to multi- 
ply the numbers 36, 12, 27, and 72 together, and to divide the 
product successively by 24, 18, and 48. Now, it is evidently 
desirable to arrange these numbers so that they may be con- 
veniently compared with each other. We will adopt the follow- 
ing mode: — We will place the numbers whose product is to 
form a dividend, above a horizontal line ; and those whose prod- 
uct is to form a divisor, below the same line, thus : ^ 

36. 112. 27. 72= Dividend. 
94. la 48s=:DiYi8or. 
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TTow, by the fourth and last principle laid down, I eati divide 36 

in the dividend, and 18 in the divisor, by 18, without a reinain- 

2r, and obtain 2 in the dividend and 1 in the divisor; thus, 

2. 12. 27. 72 

"' - ■' — r— n;. I can also divide 72 in the dividend, and 24 in 

24. I. 4o 

the divisor, by 24, and obtain 3 in the dividend and 1 in the di- 
visor, (it will be remembered that the divisors stand below the 

2. 12. 27. 3 
line,) thus, — — - ' « Again, I can divide 12 in the divi- 
dend, and 48 in the divisor, by 12, and obtain 1 in the divi- 

2 1 27 3 

dend and 4 in the divisor ; thus, ~~~r"T~:' Again, I can divide 

2 in the dividend, and 4 in the divisor, by 2, and obtain 1 in the 

1. 1. 27. 3 
dividend and 2 in the divisor ; thus, ' ' n * It is now evi- 
dent that the division can be carried no farther without remain- 
der. The next step, therefore, is to divide the product of the 
numbers remaining above the line by the product of those be- 
low it. The product of those above the line is 27 X 3 = 81 ; 
and of those below the line, 2 ; therefore, 81 -=- 2 = 40^, the 
number required. The same result would have been obtained 
by multiplying the numbers above the line, and dividing their 
product by the product of those below it, previous to canceling. 
In the above example, as the numbers have been canceled, they 
have been omitted, and a new statement made. This is by no 
means necessary. One statement is sufficient. 

It will be noticed that, in every instance, division is effected 
without a remainder. Such must always be the case. 

The following rule will be found a competent guide for the 
scholar in all operations of canceling. 

§ 37. IS'llIC* — 1st. Place all the numbers whose product 
is to form a dividend j above a horizontal line; and all those 
whose product is to form a divisor, below the same line, 

2d. Notice whether there are ciphers both above and below 
the line ; if so, erase an equal number from each side. 

dd. Notice whether the same number stands both cd>ove and 
beloto the line ; if so, erase them both, 

4th. Notice again if any number on either side of the line 
will divide any number on the opposite side, without remainder ; 
if so, divide and erase the two numbers, retaining the quotient 
figure only on the side of the larger number, 

5th. See if any two numbers, one on each side, can be divided 
by any assumed number, without a remainder ; if so, divide them 
by that number, and retain only their quotients. Proceed in the 
"ome manner /•«• far as practicable ; then. 
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. 6th. Multiply all the numbers remaining' dbwe the Une far 
a dividend^ and those remaining below for a divisor. 

7tb. Divide, and the quotient will be the number required,) 

Note 1. — The canceled numbers in the following sonM are eraaed; 
thus, 8. 

Ex. 2. Multiply 9 by 4, and divide the product by 3. State- 

9. 4. 
ment : ' ' . By art. 4th of the preceding rule, we reduce this 

3. 3 

"ft. 4. 
statement to ' ' « No number is now left below the line, and 

3 and 4 only are left above it. Then, 3 X 4 = 12, Ans, (See 
following note.) 

Note 2. — Whenever the numbera below the line are all canceled, and 
one number only remains above it^^at number is the answer required. 
If mere numbers than one remain above the line, and none below, as m 
the above exaraple^heir product is the answer. , If the numbers above 
the line be all canceted, and one only remain bet&w, the answer will be a 
fractio]^ (an expression for somethin(f leas than a unit,) and will be repre- 
sented by placing the figure 1 above a short horizontal line, and that num- 
ber below it ; or, if more numbers than one remain below the line, their 
product will form the lower term of the fraction. If one or more numbers 
remain both above and below the line, the answer will always be a fraction^ 
whenever the product of those above the line is less than the product of 
those below. 

3. Multiply 21 by 6, and divide their product by 7. 8tate- 

3. 

ment: ' ' . Canceled : — '-—> and 6 X 3= 18, Ans. (See 

7. % 

Rule, art. 4th, also Note 2.) 

4. Multiply 16 by 9, and divide the product by 12. State- 

4. 

ment: — '—-^' Canceled: — ^- (See Rule, art 5th.)—- 

4. 3. ^• 

Again, ^^^^ (see art. 4th,) and 4 X 3= 12, Ans. (Note 2.) 

«. 

5. Multiply 36 by 27, and divide the product by 9. Ans, 108. 

6. Multiply 42 by 5, and divide the product by 6. Ans. 35. 

7. Multiply 45 by 3, and divide the product by the product 

of 5 and 9. Statement : . ' ' • ' 

5. V. 

Note 3. — Whenever the product of two or more numbers on one side of 

the line equals any number on the opposite side, these numbers may all 

4%. 3. 
be erased. Hence^ --' 3 is therefore the ;tffi# 
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8. Multiply 63 by 24, and divide their product by the prod- 
uct of 18 and 12. 

•63. 24. 
Statement : "7^-^* (See art. 4th and 5th, Rule.) •Ans. 7. 

9. Multiply 27 by 15, and divide their product by the prod- 
uct of 9 and 5. Ans. 9. 

10. Multi]dy 100 by 63, and divide their product by the 
^product of 30 and 10. Ans, 21. 

.11. Divide the product of 8, 22, and 15, by the product of 
11 and 3. Ans, 80. 

12. Divide the product of 14, 28, and 42, by the product of 
21 and 7. ^n;. 112. 

13. Divide the product of 21, 15, and 39, by the product of 
3, 5, and 13. Ans. 63. 

14. Divide the product of 72, 6, and 10, by the product of 
12, 18, and 2. Ans. 10. 

15. Divide the product of 81, 42, and 56, by the product of 
27, 7, and 8. Ans. 126. 

16. Divide the product of 99, 45, 12, and 6, by the product 

of 11, 9, and 36. Statement : ^' ^^' ^^' ^' » Ans. 90. 

11. 9. 36. 

17. Divide the product of 8, 16, 24, and 32, by 4, 8, and 
48. Ans. 64. 

18. Divide the product of 10, 15, 20, and 25, by 5, 10, 15, 
and 20. Ans. 5. 

19. Divide the product of 100, 16, 24, and 36, by 60, 10, 
and 16. Ans. 144. 

20. Divide the product of 96, 18, 1 10, 5, and 42, by 59, 27, 
11, and 28. Ans. 96. 



Whenever the numbers to be canceled are large, the scholar 
will find much aid from the following Additional Rules : ^ — 

1. All even numbers are divisible by 2, without remainders* 

2. To determine whether a number is divisible by 3, cast out 
the 3's from the number to be divided} if there be no remain- 
der, the number is divisible by 3. 

Note. — The 3*8 are cast out in the following manner : -/Commence on 
the left, and add together the figures composing the number, and in every 
instance reject the 3's whenever the amount obtained is more than that 
number; As often as 3 is rejected, add the next figure to the remainder. 
*?' f**™P*®» '®^ »* ^ required to find whether the number 12705 be di- 
visible by 3. We commence, and add 1 to 2, and, as we obtain 3 as the 
result, we reject it. We then take 7, and from it reject two 3's, and have 
I remainder. We next add 5, the only remaining irUegral figure, and 
obtain 6 as the result, which contains two 3*8, and nothing remains. We 
hence know that 12705 is divisible by 3, as is proved by performing the 
operation; thus, 12705 -^ 3 =4235. 
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3. Any number is divisible by 4, without remainder, when- 
ever the two right-hand figures are divisible by that number^ 
.Thus, we know that 1071124 is divisible by % without remain- 
der, because 24, the two right-hand figures, is «o divisible. 

4. All numbers of which^the right-hand figure is either 5 
or 0,^ are divisible by 5. 

5! No number is divisible by 6^ unless it be an even number^ 
and contain an even number of 3's.. (See Rule, 2d.) 

6. For 7, no convenient rule is Itnown. 

7. To determine whether a number is divisible by S^divide 
the two right-hand figures by 4, and compare the result with 
the figure immediately preceding the last two ; if both are even 
numbers, or both odd numbers, the whole number is divisible 
by 8 ; otherwise, not. 

8. To determine whether a number is divisible by 9, cast 
out the 9*8, as directed to cast out the 3's. 

9. No number is divisible by 10< unless its right-hand figure 
be a cipher. 

10. If a number be divided into periods of two figures each, 
and the sum of these periods be obtained, the sum is divisible 
by II, if the number itself can be divided by that number. 
Every number consisting of 3 digits, the middle one of which 
is equal to the sum of the other two, is divisible by 11, and the 
quotient is obtained by rejecting the middle figure; Thus, 363 
is divisible by 11, and 33 is the quotient. 

Every number consisting of 3 digits, and divisible by 11, 
possesses the following properties : — 

' The first figure, added to the number expressed by the tteo 
last, is divisible by 11. 

The last figure, subtracted from the number expressed by the 
two firsts is divisible by 11. 

The sum of the two extreme digits, diminished by the middle 
one, is always divisible by 11, being always 11 or 0. 

The quotient is always easily known. Rub out /the middle 
figure, and, if ir be not equal to the sum of the other two 
figures, diminish X\xe first by \^ and the first figure thus dimin- 
ished, placed before the last 'figure, will be the true quotient. 



The following additional sums may now be solved by cancel- 
ing:— 

21. Divide the product of 99, 49, 15, 20, 33, 13, and 16, by 
77, 9, 45, 4, 10, and 8. Ans, 1001. 

22. Divide the product of 164, 88, 4, 28, 9, and 9, by 323, 
44, 21, 12, and 6. Ans. 6. 

F 
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23. Divide the product of 363, 116, and 42, by 242, 84, 
and 29. Ans. 3. 

24. Divide the product of 156, 484, and 19, by 78, 209, 

Ann 9[v^ y4M9 ^ 

25. Divide the product of 105, 117, and 51, by 17, 27, 
and 65. Ans. 21. 

26. If 6 horses eat 18 bushels of oats in one month, how 
many bushels will 36 horses eat in the same time ? 

Since 6 horses eat 18 bushels, 1 horse will eat one sixth part 
of 18 bushels, viz., 3 bushels; and 36 horsses will eat 36 times 
3 bushels, which is 108 bushels. We must both multiply arid 
divide, in solving this sum ; hence the principle of canceling 
may be applied. As we must divide by the 6 horses, we will 
place that number below the line, and the other two numbers 

above it, thus, — '■ — '- Now, if this statement be canceled, we 

6. 
obtain "i^^-^ ; and 18 X 6 zz: 108, Ans, 

. We will not, however, anticipate, but will leave the practical 
application of the principle of canceling to a future section. 



QUESTIONS. — What is the object of the rule for Canceling ? What sums 
may be solved by canceling ? What is the first fact mentioned on which this prin- 
ciple is founded 7 Give the illustration. What is the second of these facts 1 Give 
the illustration. What is another advantage 7 What is the third fact 7 What is 
the fourth 7 Give the illustration. What is the first step of the rule for cancel- 
ing? What is the second?—- the third?— the fourth?— -the fifth?— the 
sixth ? — the last 7 How are the canceled numbers marked 7 What is the an- 
swer required when all the numbers below the line are canceled; and only one 
number is left above the line 7 What is the answer when more than one num- 
ber remains above the line 7 What, when the numbers above the line are all 
canceled, and one or more numbers remain below the line 7 What numbers 
are divisible by 2 ? How can you determine wliether a number is divisible by 3 7 
How do you cast out the S's from any number 7 When is a number divisible by 
4 7 What numbers are divisible by 5 7 — by 6 7 How can you determine wheth- 
er a number is divisible by 8 or not? — by 9 7 What numbers are divisible by 
10? How can you determine when a number is divisible by 11 7 When a 
number consists of 3 digits, (that is, of 3 figures,) tlie middle one of which is 
equal to the sum of the other two, what is its quotient when divided by 11 7 
What is the first of the three properties belonging to every number consisting of 
3 digits and divisible by 11 7 What is the second 7 — the third ? How can you 
determine the quotient of any number divisible by 11, when divided by that 
number 7 
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COMPOUND NUMBERS. 

§ 38* We have thus far been operating with numbers of the 
same denomination , and increasing in the constant ratio of 10. 

There is, however, another class of' numbers, composed of 
several denominations,, increasing in no uniform ratio^ and re- 
quiring to be separately denoted or expressed. These are called 
Compound Numbers. Under this head are included all those 
denominations employed to express measures of any definite 
kind; such as length, breadth, solidity, weight, time, money, 
capacity, &,c} 

§ 99. The following are the tables of these denominations. 
They require to be made very familiar, as they show how many 
units of each lower denomination are equal to a unit of the next 
higher denomination: 

1. ENGLISH MONEY. 

The denominations of English Money are pounds, shillings, pence, and 
farthings. 

TABLE. 

4 farthings (marked qr.). . make 1 penny, marked d. 

12 pence ** 1 shilling, .... " s. 

20 shillings " 1 pound, ..... " £. 

II. TROY WEIGHT. 

By this weight the precious metals^ such as ^old and silver, also jewels 
and precious stones, are weighed. The following are the denominations :, 

TABLE. 

24 grains (gr.) fiiake 1 pennyweight, marked pwt. 

20 pennyweights " 1 ounce, ** oz. 

12 ounces ** 1 pound, '*' lb. 

III. AVOIRDaPOIS WEIGHT. 

By this weight all coarse materials, such as hay and grain, and also the 
baser metals, such as copper, are weighed. 1 oz. Av.=s437j| gr. Troy. 

TABLE. 

16 drams (dr.) make 1 ounce, marked oz. 

16 ounces. ........ " 1 pound, " lb. 

28 pounds ........ " 1 quarter, .... " qr. 

4 quarters *' 1 hun. weight, . . " cwt. 

30 hundred ...,..., " 1 ton, " T. 
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IV. APOTHECARIES' WEIGHT/ 
This weight is used by apothecaries and physicians in mixing and 
preparing medicines. 

TABLE. 

20 grains (gr.) make 1 scruple, marked Q, 

3 scruples " 1 dram, " 5. 

8 drams " 1 ounce, ** S* 

12 ounces " 1 pound, " ib. 

V. CLOTH MEASURE. 

This is the measure used for measuring all kinds of cloth. 

TABLE. 

2j^ inches (in.) make 1 nail, marked na. 

4 nails *' 1 quarter yard, . . " qr. 

4 quarters ** 1 yard, " yd. 

3 quarters " 1 ell Flemish, . . " e. Fl. 

5 quarters " 1 ell English, . . " e. E. 

6 quarters " 1 ell French, . . " e. Fr. 

VI. WINE MEASURE. 

This measure is used for measuring all liquors, with the exception of 
milk, beer, and ale. The gallon contains 231 cubic inches. 

TABLE. 

4 gills (gi.) m^ke 1 pint, marked pt. 

2 pints " 1 quart, " qt. 

4 quarts " 1 gallon, " gal. 

31J gallons " 1 barrel, ...... " bar. 

63 gallons " 1 hogshead, .... " hhd. 

2 hogsheads " 1 pipe, ** P. 

2 pipes " 1 tun, " T. 

VII. ALE OR BEER MEASURE. 

Ale. beer, and milk are measured by this measure. The gallon con- 
tains 282 cubic inches. 

TABLE. 

2 pints (pt.) make 1 quart, marked qt. 

4 quarts " 1 gallon, " gal. 

36 gallons " 1 barrel, " bar. 

54 gallons " 1 hogshead, .... " hhd. 

Vin. DRY MEASURE. 

This meiflure is used for measuring all kinds of grain, fruit, salt, 
coal, &c. 

TABLE. 

4 gills (gi.) make 1 pint, marked pt. 

2 pints . " 1 quart " qt 

8 quarts ** 1 peck, " pk. 

4 pecks ** 1 bushel, ....... *' bu. 

36 bushels " 1 chaldron '* ch. 
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IX. LONG MEASURE. 

The following denominations and nambera are used for measuring dis- 
tance. 

TABLE. 

3 barley-corns (b. c.) . make I inch, marked 

12 inches " 1 foot, 

3 feet " 1 yard, 

5j^ yards, or 16j^ feet . " I rod, 

40 rods " 1 furlong, .... 

8 furlongs , " 1 mile, 

3 miles ** I league, 

60 geographic, or 69^. statute m iles, make 1 degree on the earth's 
surface. 360 degrees make the earth's circumference. 

X. LAND OR SQUARE MEASURE. 



iricc 


a m. 




ft. 




yd. 




rd. 




fur. 




m. 




L. 



TABLE. 

.44* square inches(^. in. )ntaA;e 1 square foot, . marked sq.ft. 

9 square feet .... ** 1 square yard, ** sq. yd. 

30^ square yards ... ** 1 square rod, . ** sq. rd. 

40 square rods .... " ' 1 square rood,. " R. 

4 square roods ... " 1 acre, .... " A. 
i40 square acres .... ** 1 square mile. 



4 square rooas 
640 square acres . 



Land is usually measured by punter's chain, which is 4 rods, or 66 
feet, in length. The whole chain is divided into 100 equal parts, called 
links. The link is therefore ^ part of the rod, and is 7y®j/ly inches in 
length. 80 chains, or 320 rods, make 1 mile in length. 1 square chain 
makes 16 square rods, and 10 square chains make 1 acre. 

XI. SOLID MEASURE. 

This measure is employed in measuring substances which haye three 
dimensions, viz., length, breadth, and thickness. Timber, stone, &c., 
are among tliese substances. 

TABLE. 

1728 solid inches . . make 1 solid foot, . . marked s. ft. 
27 solid feet ...... " 1 solid yard, . . " s. yd. 

40 feet of round, or 50 > ,, j ^^^ ,, ^ 

feet of hewn timber, J ' 

128 solid feet " 1 cord, " C. 

A pile of wood, 8 feet long, 4 feet wide, and 4 feet high, con- 
tains just one cord, since 8X4X4= 128. 

XII. CIRCULAR MOTION. 

TABLE. 

60 seconds (") make 1 minute, ...... marked '. 

60 minutes (') " 1 degree, *' **. 

30 degrees " 1 sign, " S. 

12 signs, or 360* .... '* 1 circle, ....... « C. 
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XIII. TIME. 
TABLE. 

60 seconds (sec.) make 1 minute, marked m. 

60 minutes "1 hour, ** h. 

24 hours *« 1 day, " d. 

7 days ** I week, *' w. 

4 weeks ** 1 month, " m. 

13 months, 1 day, and 



jO hrs., or 365 days > " 1 common year, . . " yr. 
and 6 hours, j 

TABLE OF PARTICULARS. 

12 particular things . . make 1 dozen, marked doz. 
12 dozen ......... '' 1 gross. 

12 gross '* 1 great gross. 

20 things ......... " 1 score. » 

24 sheets " 1 quire of paper. 

20 quires " 1 ream. 

1 12 pounds <^ 1 quintal of fish. 



REDUCTION OF COMPOUND NUMBERS. 

% 40* The scholar is now requested to turn back to the 
table of English Money, and from it answer the following 
questions : — How many farthings make a penny 1 How many 
make 2 pennies? How many make 4? How many make 8? 
How many make 7 ? How many make 8 1 How many 9 ? 
How many 10? How many 11? How many pence make 1 
shilling? How many make 2 shillings? How many make 3 ? 
4? 5? 6? 7? 8? 9? 10? 11? 12? How many shillings make 
1 pound? How many make 2? 3? 4? 5? &c. Which is 
worth most, 1 penny or 4 Earthings ? 2 pence or 8 farthings ? 
Which is worth most, 1 shilling or 12 pence ? 2 shillings or 24 
pence ? 1 pound or 20 shillings ? 2 pounds or 40 shillings ? If 
these expressions are equal in value, in what do they differ? 
Ans, They are different expressions for the same value. In 
what, then, does Reduction consist? Ans. In changing num- 
bers from one denomination to another without altering the 
value. Reduce 6 pence to farthings. By what do you multi- 
ply the 6? Ans. By 4. And why? Because 4 farthings 
make one penny ; and, consequently, there must be four times 
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as many farthings as pence. Reduce 4 shillings to pence. 
How do you reduce shillings to pence ? Reduce 3 pounds to 
shillings. How do you reduce pounds to shillings ? In these 
last examples, were high denominations brought into low, or low 
into high 1 Ans. High denominations were brought into low. 
How was it effected? Ans. By multiplication. Reduce 12 
farthings to pence. By what do you divide? Ans, By 4. 
Why? Because 4 farthings make one penny. Reduce 96 
pence to shillings. By what do you divide ? Reduce 40 shil- 
lings to pounds. By what do you divide? What change is 
here made in the denomination ? Ans. Low denominations are 
brought into high. How, then, are low denominaticms brought 
into high? An9i By Division. Afler a careful examination 
of the preceding questions and remarks, the scholar will readily 
perceive the appropriateness of the following definition : — 

Reduction is an operation hy which a number expressing the 
value of a quantity in one denomination is changed to another 
number, expressing the same value in a different denomination. 

Qut it has already been shown, that high denominations are 
brought into low;by Multiplication, and that low denominations 
are brought into high /by Division. The scholar, therefore, 
needs only the rules by which to guide his operation. 

§ 41* When a higher Denomination is to be 

reduced td a lower. 

3ElUl0 1st. — • Multiply the higher denomination by that num* 
ber which it talces of the lower denomination to make one of 
the higher, remembering to add to the product ithatever may be 
given of this loioer denomination. If it be required to reduce 
the quantity still lower ^ multiply the number already obtained 
by the number required to reduce it to the next lower denomina- 
tion, adding to the product the given number of that dendminor 
tion, if any. Continue the same operation tiU you come to the 
required denomination.^ 

§ 4:3« When a lower Denomination is to be 

brought to a higher. 

3ilttl0 2d. — (Divide the lower denomination by that number 
which is required of that denomination to make one of the next 
higher. The quotient obtained will be of the higher denominor 
tion ; and, if there be any remainder, it will be of the same cfe- 
nomination as the number divided. Divide the quotient again, 
{if it be ribt already reduced to as high a denomination as prac- 
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ticMe,) by the s€ane general principle ; and continue so to do, 
till you have reached the highest denomination of which the 
given quantity is susceptible.^ 

Ex. 1. Reduce 6<£. 17 s. 9d. 3qr. to farthings. 

PERFORMED. 

6. 17. 9. 3. 

Multiply by 20 

^ 12 = shillings in 6 pounds. 

17 = given shillings added. 

13 7 = whole number of shillings. 
Multiply by 1 2 

16 4 4 = pence in 137 shillings. 
9 = given pence added. 

16 5 3=: whole number of pence. 
Multiply by 4 

6 6 12=: farthings in 1653 pence. 
3 = given farthings added. 

6 6 15 = whole number of farthings. 

Each pound is of the value of 30 shillings; therefore, 6 £. = 1208., and 
6£. and 17 8. = 137s. Each 8hillini[r is of the same value as 12 pence; 
therefore, 137 8. = 1644 d., and 1644 d.-f 9 d. = 1653d. Each penny a:4 
farthings; therefore, 1653d. 3=6612 qr., and 66I2qr. -4-3 qr.ss 6615 qr. 

The scholar will notice that each denomination below the pounds has 
been added by a separate process. This is not necessary ; it may be added 
mentally, as m the following example : 

2. Reduce 18<£. 13 s. 11 d. 2qr. to farthings. 

PERFORMED. 

18«£. 13s. lid. 2qr. 
20 

3 7 3 = shillings in IS£, 13 s.; the 13 s. being 
1 2 added mentally. 



44 8 7 = pence in 373s. lid.; the lid. being 
4 also added mentally. 



179 5 0=farthings in 4487 d. 2qr.; the 2qr. add- 
ed as before. 

In the above example, to the product of 18 multiplied by 20, 1 add 13 ; 
that is, I add 3 to the units, and 1 to the tens. And, when I multiply by 
12, 1 say, 12 times 3 shillings are 35 pence ; and the 11 given pence added, 
make 47 ponce. I proceed in the same manner in reducing pence to 
farthings. 

The preceding examples will serve to illustrate Rule 1st. An illustra- 
tion or two will also be given of Rule 2d, that is, of bringing low denom- 
inations into hiofh. 
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3. Reduce 17950 farthings to pounds, shillings, pence, and 
farthings. 

P£RFORMKD. 

4) 17950 

1 2 ) 4 48 7 -^2 qr. = 4487 d. 2 qr. obtained by first division. 

2 ) 3 7 3*— 11 d. = 373 s. 11 d. obtained by dividing by 12. 

1 8 — 13 s. = 18 pounds, obtained by dividing by 20, 

and 13 s. remain. 

Since 4 farthings mak^ 1 penny, it is evident that there are as many 
pence in 17950 qr. as there are 4's contained in it. The same reasoning 
may be applied to the other divisors. 

It will be observed that, in this hist example, we have reversed what 
was done in the second-example. We there had the same value given, 
which we have here, bat were required to change it from a higher to a 
lower denomination, instead of from a lower to a higher, as in the last 
example. 

4. Reduce 44447 farthings to pence, shillings, and pounds. 

PSRFORMED. 

4) 44447 

1 2 ) 1111 1 — 3qr. remain. 

20)925 — 11 pence remain. 

4 6 — 5 shillings remain. 
The Ans., therefore, is 46^. 5 s. 11 d. 3qr. 

5. Reduce 22685 qr. to pounds, &c. 

PXRFORMKD. 

4) 22 685 

12)5671 — Iqr. remains. 
2 0)47 2 — 7 pence remain. 

2 3^ — 12 s. remain. 
The Ans, is 23^. 12 s. 7 d. 1 y. 

6. Reduce 7195 pence to pounds, &lc. 

The scholar will observe that the given number is already pence. 

PERFORMED. 

12) 7195 

2 ) 599— 7d. remain. 

2 9 — 19 s. remain. 
The Ans,, then, is 29 £. 19 s. 7 d. 

Note. — The scholar must first consider .^whether the quantity given 
is to be brought firom a higher denomination to a lower, or from a lower 
denomination to a hisher.T When this is determined, let him apply the 
corresponding rale. ^ ~ 
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AMPLICATION OP TABLE I. ENGLISH MONET. 

7. Reduce 23 «£. 12 s. 7 d. 1 qr. to farthings. Ans. 22665 qr 

N. B. 23 JB. 12 s. 7d. 1 qr. = 22685 qr. So, in all operations of mere 
reduction, the quantity given equals in value the quantity obtained. 

8. Reduce 71 <£. 13 s. 2 d. 3 qr. to farthings. Ans, 66795 qr, 

9. Reduce 299924 qr. to pounds, shillings, &c. 

Ans, 312 <£. 8 s. 5 d. 

10. Reduce 68795 qr. to pounds, shillings, &c. 

Ans. 7\£. 13s. 2d. 3 qr. 

11. Reduce 46^. 5 s. 11 d. 3qr. to farthings. Ans. 44447. 

12. Reduce 29 £, 19 s. 7 d. to pence and farthings. 

Ans. 7195 d. ; 28780 qr. 

13. Reduce 5974681369 qr. to pounds, Slc. 

Ans. 6223626 j£^ 8 s. 6 d. 1 qr. 
. 14. Reduce 7195 pence to pounds, &;C. Ans. 29 £. 19 s. 7 d. 

15. Reduce 40320 half-pence to pounds. Ans. 84 1£. 

16. Reduce 125^. 19 s. 11 d. 3qr. to farthings. 

Ans. 120959 qr. 

17. Reduce 475 dollars, at 6 shillings each, to pence. 

Ans. 34200 pence. 

18. Reduce 312 <£. 8 s. 5 d. to half-pence. 

Ans. 149962 half-pence. 

19. Reduce 121 pistoles, at 22 shillings each, to pence and 
farthings. Ans.Sl9Ud.; 127776 qr. 

20. Reduce 34200 pence to dollars, at 6 shillings each. 

Ans. 475 dollars; 

21. Reduce 359548 qr. to pistoles, at 22 shillings each. 

Ans. 340 pistoles, 10 s. 7 d. 

22. Reduce 740 dollars, at 8 shillings each, to pence. 

Ans. 71040 pence. 

23. Reduce 79 £. to pence and half-pence. 

Ans. 18960 d. ; 37920 half-pence 

APPLICATION OP TABLE II. TROY WEIGHT. 

Ex. 1. Reduce 231b. 9oz. 6pwt. 22 gr. to grains. 

P£RFORM£D. 

2 3. 9. 6. 2 2. 
1 2 oz. = 1 lb. 



2 8 5= ounces in 23 lb. 9 oz. 
2 pwt. = 1 oz. 

'670 6 = pwt. in 285oz. and 6pwt. 
2 4 gt. = 1 pwt. 

22846 
11412 



Ans. 13 6 9 6 6 = grains in 5706 pwt and 22|rr. 
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2. Reduce 8578 grains to pounds, d&c. 

PERFORMED. 

24) 8578 

2 ) 357 — 10 gr. remain. 

12)17 — 17 pwt. remain. 

1 — 5oz. remain. 

Ans, 1 lb. 5oz. 17 pwt. 10 gr. 

3. Reduce 62 lb. 7 oz. 14 pwt. 18 gr. to grains. 

Ans. 360834 gr. 

4. Reduce 360834 grains to pounds. 

Ans, 621b. 7oz. 14 pwt. 18 gr. 

5. Reduce 1 lb. 11 oz. 19 pwt. 23 gr. to grains. 

An$. 11519gr. 

6. Reduce 11519 grains to pounds, &c. 

Ans. lib. 11 oz. 19 pwt. 23 gr. 

APPLICATION OF TABLE IlL AVOIRDUPOIS WEIGHT. 

Ex. 1. Reduce 4 cwt. 3qr. 261b. 10 oz. 12 dr. to drams. 

PERFORMED. 

4. 3. 26. 10. 12. 

4 Multiply by 4, because 
T^ 4 quarters =1 cwt. 

2 8 Multiply by 28, because 
I ,y Q 28 pounds = 1 qr. 

38 



558 

1 6 Multiply by 16, because 
16 oz. = 1 lb. 



3358 
558 

8938 

1 6 Multiply by 16 again, 
because 16 dr. = 1 oz. 



THE SAME, REVERSED. 

16 )14302 

16)^938— 12 dr. rem 
2 8)558— 10 oz. '' 



4)19— 261b. 
4—3 qr. 



<t 



«( 



Ans, 4 cwt. 3qr, 261b. 
10 oz. 12 dr. 



53640 
8938 

143020 

2. Reduce 7 cwt. 3qr. 191b. to ounces. Ans, 14192 ounces. 

3. Reduce 14192 ounces to pounds, quarters, &c. 

Ans, 7 cwt. 3qr. 191b. 

4. Reduce 29548 ounces to pounds, quarters, dz^c. 

Ans, 16 cwt. Iqr. 261b. 12 oz. 

5. Reduce 480 drams to pounds, &c. Ans, 1 lb. 14 oz. 
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6. Redace 12 tons to ounces. Arts, 430080 oz. 

7. Reduce "430080 ounces to tons. Ans. 12 tons. 

APPLICATION OF TABLE IT. — APOTHECARIES' WEIGHT. 

Ex. 1. Reduce 81b. 8 S. 5 5. 2 9. 12 gr. to grains. 

-^715. 50272. 

2. Reduce 27 ifo. 9 S* 6 5. 2 3, to scruples. 

A»5. 80*2 scruples. 

3. Reduce 477816 grains to pounds, &c. 

^n5. 82ib. llg. 3 3. 19. 16 gr. 

4. Reduce 6 lb. 7 J. 6 5. 1 9. 12 gr. to grains. 

Ans. 33312 grains. 

5. Reduce 6348 scruples to pounds. Ans. 22 ib. 4 3. 

6. Reduce 480 drams to pounds. ^n5. 51b. 

7. Reduce 1 lb. 1 S. 1 3. 1 9. 1 gr. to grains. 

Ans, 6321 grains. 

APPLICATION OF TABLE V. CLOTH MEASURE. 

Ex. 1. Reduce 30 yd. 3qr. 3na. to nails. Ans, 495 na. 

2. Reduce 450 e. E. 3qr. 2na. to nails. Ans. 9014 nails. 

3. Reduce 678 ells Flemish to nails. Ans, 8136 nails. 

4. Reduce 8136 nails to ells Flemish. Ans. 678 ells. 

5. Reduce 9014 nails to ells English. 

Ans, 450 e. E. 3 qr. 2 na. 

6. Reduce 12 ells French, 5 qr. 3 na. to nails. Ans, 31 1 nails. 

7. Reduce 622 nails to ells French. Ans. 25 ells, 5 qr. 2 na. 

APPLICATION OP TABLE VI. -^ WINE MEASURE. ^y 

Ex. 1. Reduce 3 hhd. 42 gal. 2 qt. 1 pt. to pintd. * « 

Ans, 1853 pints. 

2. Reduce 6 pipes, 1 hogshead, and 1 gill, to gills. 

Ans, 26209 gills. 

3. Reduce 30000 gills to pipes. Ans. 7 pipes, 55 gal. 2 qt. 

4. Reduce 20 tuns to gills. Ans. 161280 gills. 

5. Reduce 5 hhd. 56 gal. 2 qt. to pints. Ans. 2972 piuts. 

6. Reduce 16 barrels 21 gal. to quarts. Ans. 2100. 

APPLICATION OF TABLE TII. ALE OR BEER MEASURE. 

1. Reduce 4 hhd. 45 gal. 3 qt. to pints. Ans. 2094. 

2. Reduce 47 barrels of beer to pints. Ans. 13536 pints. 

3. Reduce 13672 pt. to barrels, &c. Ans. 47 bar. 17 gal. 

4. Reduce 451 bar. 7 gal. to quarts. Ans. 64972 quarts. 

5. Reduce 21 hhd. to quarts. Ans. 4536 quarts. 

6. Redace 6562 pints to hogsheads. 

Aws. 15 hogsheadsy 10 gal. 1 qt. 
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APPWCATION or TABLE VIII. DBT MEASURC. 

Ex. 1. Reduce 6 ch. 9 bu. 3 pk. to ffUls. Ans. 57792 rilla. 
2. Reduce 87762 gUls to chaldrons. 

-X Tni^^u Ki u ^«*- ^ cJ»; 18 bu. 3 pk. 2 qt. 2 gi. 
tJ. m 1^ bushels, how many pecks, quarts, and pints ? 

^ „ , Ans. 544 pk. 4352 qt. 8704 pt. 

4. Reduce 10640 pints to bushels. Ans, 166 bu. 1 pk. 

6. Reduce 3 pecks to gills. Ans, 192 gills. 

G. Reduce 720 quarts to bushels. Ans, 22 bu. 2 pk. 

APPLICATION OP TABLE IX. LONG MEASURE. 

1. Reduce 8 leagues, 2 miles, 6 furlongs, -16 rods, 3 yards, 
2 feet, 9 inches, and 2 barley-corns, to barley-corns. 

Ans. 5094569 b. c. 

2. How many barley-corns will reach round the earth, it 
being 360 degrees ? Ans, 4755801600. 

3. Reduce 48765000 barley-c^rns to miles, &c. 

Ans. 256 m. 4 fur. 15 rods, 15 ft. 10 inches. 

4. Reduce 26431 rods to miles, d&c. 

Ans, 82 m. 4 fur. 31 rods. 

5. Reduce 1710720 inches to miles. Ans. 27 miles. 

6. Reduce 7 fur. 36 rods, and 9 ft. to inches. Ans, 62676. 

APPLICATION OF TABLE X. LAND OR SQUARE MEASURE. 

1. Reduce 500 acres to square rods. Ah^, 80000 rods. 

2. Reduce 32000 rods or poles to acres. Ans, 200 acres. 

3. Reduce 3 square miles to square rods. Ans, 307200. 

4. Reduce 45S000 square rods to square miles, &c. 

Ans, 4 sq. m. 302 acres, 2 roods. 

5. Reduce 6272640 square inches to acres. Ans, 1 acre. 

Note. — For figures to illustrate square and solid measure, the scholar 
is referred to Square and Cube Root. 

APPLICATION OF TABLE XI. SOLID MEASURE. 

1. In a pile of wood containing 2 cords and 64 feet, how 
many solid inches T Ans. 552960. 

2. Reduce 884736 sdid inches of wood to cords. 

Ans^ 4 cords. 

3. Reduce 6117120 cubic inches to tons ^^round timber. 

Ans, 88 tons, 20 ft. 

4. Reduce 72 tons of hewn timber to cubic inches. 

Ani, 6220600. 

G 
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APPLICATION OF TABI«G XII. — CIRCULAR MOTION* 

1. Reduce 6 signs, 21 degrees, 40 ininates, to seconds. 

Ans, 726000 seconds. 
3. Reduce 4^000 seconds to signs. Ans. 4 signs. 

3. Reduce 1 circle, 6 signs, 25 degrees, to minutes. 

Ans, 33900 m. 

4. Reduce 45200 minutes to circles, &>c. 

Ans, 2 cir. 1 S. 3**. 20^. 

It is desirable that the scholar should 
obtain correct views of this measure. 
The adjoiniDff figure will illustrate its 
application. The circle is re£rarde<V[^^a8 
an integral object,. Its first mvision is 
int(vl2 signs. -'Tliese are represented 
hy the figures 1, 2, 3, 4, &c. Each 
sign is divided into 30 equal parts : these 
constHnte degrees > and, as the circle 
contains 12 signs, it is evident the whole 
circle must contain 360 degrees. These 
again are divided into minutes, knd the 
minutes into seconds. iThe degrees, 
minutes, and ' seconds, are not repre- 
, . sented in the figure. This measure is 

obviouBly applied'to bodies moving in a circle : feuch as all wheels in ma- 

chiaery, the revoltitions of the heavenly bodies, &c. 

APPLICATION OP TABLE XIII. TIME. 

1. Reduce 360 years, 300 days, 20 hours, 50 minutes, and 
37 seconds, to seconds. Ans, 11386731037. 

In the above sum, 365 days and 6 hours are allowed to the year. 

2. Reduce 662709600 seconds to years, &c., allowing the 
year to be as above. Ans, 21 years. 

3. Reduce 49 weeks to seconds. Ans, 29635200 sec. 

4. Reduce 59270400 seconds to years, &c. 

Ans. 1 year, 46 weeks. 
6. Suppose my age to be 21 years ; how many seconds have 
I lived t Ans. 662709600. 

6. Reduce 1325419200 seconds to hours. 

Ans, 368172 hours. 

The following particulars require to be introduced here : — The year, as 
given above, contain$ 365 days and 6 hours^ In four years, these six hours 
amount to 24 hours, or one day. Hence, every fourth year has'366 days. 
iniB M caOftd Bissextile or Leap year. As it requires four years to gain 



T;««L{« tT- W !i^.' J ir^ ** ^ remaining, it is the second; and, if 
3^aam, it is the third after Leap year. Thus, 1824 is Leap year; for 
*««^4sB456,andno«iMyreinoiiw. The same operation shows 1826 to 
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be the second after Leap year. In the table, the year ia divided into 13 
months. These are lunar months. It is much more usually divided into 
12 calendar months, containing each the following number of days, viz., 
April, June, September, and November, 30 ; January, March, May, July^ 
Auffust, October, December, 31 ; and February, 28. To this last month 
(Tebruary) the additional day of the Leap year is added ; so that, every 
tburth year, this month has 29 daya. 

PROmSCUOUS EXAMPLES. 

1. In 64126 gilb, how many buriiels? / ^ 'i V 

Ans. 250 bu. 1 pk. 7 qt. I pt. 2 gL . 

2. In 26709912 barley-corns, how l)kany lo^guea/t ^ 

Ans, 46 1. 2-ih. 4 fiif. 6 r6ds, 1 yd. 

3. In 161280 gills, how many tuns of wine ? Ans, 20. 

4. In 10 cords of wood, how many solid inches ? 

Ans. 2211640. 

5. In 20 hhd. of sugar, each 12 cwt., how many pounds ? 

^115.26880. 

6. How many gUls in 250 bu. 1 pk. 7 qt. 1 pt. 2 gills? 

Ans. 64126. 

7. How many pence are there in 16 bags, containing each 
24 guineas, 16 shillings, and 6 pence, the guinea being 28 s. ? 

Ans. 132224. 

8. In 15840 yards, how many leagues? An$, 3. 

9. In 187674^2 solid inches, how many cords, d&c. ? 

Ans, 8 cords, 62 feet, 134 in. 

^ 4S« Thus far, examples have been avoided which, in their solu- 
ti<m, require both multiplication and division. They will here be intro- 
duced. Xjet us take the following : — How many ells fVench in 15 pieces 
of cloth, containing: each 20 yards ? Now, it is evident that yards cannot 
be changed to ells Frenehj at a single step. When the question is, How 
many times one quantity is contained in another, a siniple operation of 
division is oflen all that is required to obtain the answer. But that will 
not suffice here, because the two quantities are not in the same denomina- 
tion. The first step, then, is, to bring the two given quantities to the 
same kind. The scholar will therefore turn to TuDle V., Cloth Measure. 
He will there find that the ell French and the yard may both be brought 
into quarters ; the former, by being multiplied oy 6, and the latter, by 4. 
Therefore, 

1 5 pieces. 

2 = yd. in a piece. 

3 = yd. in 15 pieces. 
4 = qr. in a yard. 



I 



6)1200 = qr. in 900 yards, or 15 pieces. 

2 = ells French, the quantity required. 

"Hiere are evidently as many ells French as there are 6's in IfiOO qr., as 
6 qr. make one ell French. 
The scholar will perceive that the given quantity must first be brought 
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into a denomiiiation from which it may be changed to the required 
denomination. 




divided by 6, and the result is the answer. The scholar may therefore tarn 

back to tne rule for cancelinff, and he will see that the following state* 

15. 20. 4 
ment is in accordance with it, yiz., . This statement, by sec. 

5. 20. 4 
5th of the same rule, may be redueed to ^ — ; and again, by sec. 4th, 

5. 20. 2 

to '■ — : and by €th and 7th sec. to 200, ^ns.. as before. 



We will now give the solution at a single statement, thos : 
5 2 

«5 20 1 

^^^-=^^^, and 6 X 20 X 2 = 200 ells French, the Ans. 

2. How many barrels, each holding 2 bushels and 3 pecks, 
are required, to contain 880 bushels of corn ? 

The 2 bushels and 3 pecks equal 1 1 pecks. The question, then, is, How 
manjT times are 11 pecks contained in 880 bushels ? By the preceding 
solution, it will be seen that the bushels, as they are to be divided by 11 
pecks, must also be brought into pecks. Therefore, 

880 

4 = pk. in cme bush. 

I bU. = 11 pk. ; therefore, 1 1) 3520 = pk. in 880 bush. 

3 2 = No. bbl. required. 

7%« game, canceled. The scholar will read over the explanation of the 
preceding sum, if he does not yet understand the work. 

880 4 

Statement : —- — . Canceled : (see rule for canceling, 

80 i 

sec. 4:) — ' — , and 80 X 4 r= 320 barrels, the same as before. 

3. In 33 guineas, at 28 shillings each, how many pistoles, 

each 22 shillings ? 

The simple question is, How many pistoles are there in 33 guineas .' 
The guineas cannot be divided by the pistoles, for they are of different 
value. They must be brought upon some common ground, and the 
nearest is that of shillings; therefore, 

33 

28 

4264 
66 

32 s. = 1 pistole; therefore^ 2 2) 924 = shillings in 33 guineas. 

4 2= number of pistoles in 
the guineas. 
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33. 38 
The same, canceled : ' ■ (See rule fol canceling, sec. 4th 

3 U 
and 5th.) Performed : — — , and 14 X 3 = 42, the number of 

s 

pistoles, as before. 

4. Purchased 24 hogsheads of wine, at Is. 8d. per quart, 

and paid for the same with cloth, for which I was allowed 3 s. 

4 d. per yard. How much cloth was required ? 

The price of the quart being given, it is obvious that the 34 hogsheads 
must first be brought to quarts. This is done by multiplying the 24 by 
63 and by 4. Each quart is worth 1 s. 8d.s=20di. Therefore, multiply- 
ing the quarts by 20 d. gives the cost of the wine in pence. Again, each 
yard of cloth is worth 3 s. 4 d. s= 40 d. If, then, the peiifce the wine cost 
be divided bv the price of one yard of cloth, the quotient obtained must, 
be the numoer of yards required ; therefore, statement for canceling : 

24.63.4.20 ^ ^. ^ . .^ ^ ^ , . * 
\ . Let this statement be compared with the above analysis of 

the sum, and with the rule for stating sums for canceling. 

2 

Statement repeated, and canceled : — ' — ; therefore, 

24 X 63 X ^ = the number of yards required, viz., 3024 yd. 

We will now give the usual solution of this sum, and observe 
the increased facility of canceling. 

24 
63 

72 
144 

1 5 1 2 = the gallons in 24 hhd. 
4 

6 4 8 = qt. in the same. 
20 
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4,0)1?096,0 = cost of the same in pence. 

3 2 4 = yd. of cloth required, the same as before. 
40 d. = price of 1 yd. of cloth ; therefore, I divide by 40. 

The soholar will readily perceive the object to be attained in 
sums of this character, viz., to exchange dissimilar quantities, 
or quantities of different denominations, but of equal value. 

^ 44. littlt FOR THE COMMON MoDE OF OPERATION. 

Reduce the quantity to be exchanged, to the denomination in 
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tohich the pricef or the equivalent of exchange, of the other kind, 
is given ; then divide by this price, or equivalent of exchange^ 
and perform such operations of reduction as the nature of the 
case may require,^ 

% 4«]^. SftttIC FOR Canceling. — ^Consider what is the 
quantity to be exchanged, and place it over a horizontal line 
towards the left. Then, on the right of this, also above the line, 
place such numbers as are required to reduce this quantity to 
the denomination in which the price, or equivalent of exchange, 
of the other kind, is given. Write also under the line those 
numbers which are necessary to reduce this price, or equivalent 
of exchange, to the required denomination. Proceed to cancel, 
multiply, and divide, as directed in the rule for canceling, and 
the number obtained toill be the one sought. 

« 

NoTS I. — In Btating for canceling, care should be taken to introdnee 
into the statement e^ery xi^mber required for the complete solution of the 
same, including all operations of red action, &c., since each number intro- 
duced increases the opportunity for canceling, and thus abbreviates tlie 
operation. 

NoT£ 2. — If any one term consists of more than one denomination, it 
should be reduced to the lowest given denomination before stating. 

5. How many times will a wheel, 18 feet in circumference, 
turn round in traveling 84 miles ? ^ 

The thing to be done is, to change 84 miles into revolutions of the 
wheel. To do this, 84 miles must be reduced to feet, because the distance 
required for one revolution is given in feet, viz., 18. Therefore, 

84 X 8 X 40 X 16Jb = 443520, the feet in 84 miles ; then, 443520 -^ 
18=24640, revolutions required. 

The preceding solution is by the first rule. We will now 

,. „ 84. 8. 40. ]6Jk 
solve the sum by canceling. Statement : 

Observe that the numbers above the line are those multiplied together 
for a dividend in the preceding operation, and that the one below the line 
was the divisor. 

To avoid the fraction in the statement, 16^ may be written 

33 2 32 

— ; for, since 1 unit =2 halves or -, 16 units = 32 halves or ■— , 

33 
and 16J = 33 halves, or —-. The preceding statement may, 

14. 4. 11 

. « , .,, 84. 8. 40. 33 _, , , 84. 8. 40. BS 

therefore, be written, — -. Canceled : — -. 

' ' 18. 2 18. & 

40 X n X 4 X 14 = 24640, Ans. 

The scholar will observe, that the 4 th and 5th sections of the role for 
canceling have been applied iu the preceding solution. 
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6. In 30 parses, containing 20 guineas each, how many 
pounds ? Ans, 840. 

Statement for canceling^: — ^ — '■ — . 

The 28 above the line ezpreases the shillings in a guinea, and the 90 
below it, the shillings in a pound. The scholar may perform the solution. 

7. How many pounds, m ihoney, will 9 tuns of wine cost, at 
3 s. 4 d. per gallon ? 3*s. 4 d. z= 40 d. 

Statement for canceling : '^^ ' ^ — . Ans. £^7B. 

For the terms in this statement, the scholar is referred to Tables I. 
and VI. of the Compound Numbers. 

6. How many times will a wheel 12 feet 6 inches in cir- 
cumference, revolve in traveling 124 miles ? Ans. 52377f . 

c* * * to A « • Mtn- 124. 8. 40. 164. 12 .« 

Statement : 12 ft. 6 m. z= 150 m. ^^^ — . (See 

150 ^ 

Table IX., Compound Numbers.) 

The last three sums have been stated bv the rule for canceling only, 
because that is regarded as superior to the common mode of solution. 
The scholar will feel at liberty to adopt either mode of operation. The 
following sums are not stated, that the scholar may exercise his own 
judgment. 

9. How long will it take to count 6000000, at the rate of 
75 per minute ? Ans. 55J days, 

10. In 107520 pounds of sugar^ how many hogsheads, each 
containing 6 cwt. 1 Ans. 160. 

11. If one quart of melasses cost 10 pence, how much wiU 
12 hogsheads cost ? Ans. 126 £. 

12. How many dollars, each 8 s., will it cost to ride 45 
leagues, at 6 pence a mile ? Ans, $8,437 -|-. 

13. How much will 540 yards of cloth cost, at 3 s. 4 d. per 
yard, in dollars, at 6 shillings each ? Ans, $300. 

14. How many dozen of gallon, quart, and pint bottles, of 
each an equal number, may be filled from a cistern holding 144 
gallons ? Ans, S-f^ dozen. 

15. How many casks, each containing 1 bushel, 1 peck, are 
required to hold 145 bushels? Ans. 116. 

16. I have five hogsheads of wine, 63 gallons^ each, which 
I wish to put into gallon, quart, and pint bottles, of each an 
equal liuraler. How many will be required ? 

Ans. 229 ; and 1 pint of wine will be left. 

17. In 16 cwt. 3 qr. 20 lb., how many parcels, each con- 
taining 36 lb. 1 Ans, 52%. 

18. In 56 ells Flemish, how many yards 1 Ans, 42. 

19. In 144 yards, how many ells French 1 Ans. 96. 

20. In 472 parcels of sugar, each 72 pounds, how many 
cwt. ? Ans. 303 cwt. 1 qr. 20 lb. 
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21. If 15 casks of flour contain 4000 lb., how many cwt. 
are there in each ? Ans, 2 cwt. 1 qr. 14§ lb. 

22. In 8 lb. of drugs, how many parcels, each 12 drams ? 

^ Ans, 64. 

23. In 80 parcels, each 15 drams, how many pounds 1 

Ans. 12^. 

24. How many roToIutions will a wheel 18 feet 4 inches in 
circumference, make in traveling 300 nriles 1 Ans, 86400. 

25. How many cups, each weighing 22 oz., may be made 
of 25 lb. 6 oz. of silyer ? Ans. 13 cups, and 20 oz. silver remain. 

26. How much would 1008 nails of cloth cost, at 10 pence 
per yard, in dollars, at 6 shillings each 7 Ans, $8.75. 

27. In 4 bales of cloth, each 15 pieces, and each piece 16 
ells English, how many ells French 1 Ans, 800. 

28. In 6 bales, each 12 pieces, and each piece 18 yards, 
how many ells Flemish t Ans, 1728. 

29. In 4 ingots of silver, each weighing 2 lb. 6 oz. 11 pwt., 
how many grains 1 Ans, 58656. 

30. How many hours, minutes, and seconds, in one year ? 

Ans, 8766 h., 525960 min., and 31557600 sec. 

31. In 159|7 quarts, how many bushels, &.c. ? 

Ans. 49 bu., 3pk., and 5 qt. 



QUESTIONS. — What are compound numbers T How do they mcrease T 
What are included under thia head 7 Let the fourteen tablea of Compound 
Numbera be made familiar, before the scholar proceeds with Reduction. 

What is Reduction ? How are hi^h denominations brought into low denom- 
inations T And how are low denominations brought into hish ? What is the 
rule when high denominations are brouffht into low ? Ana what is it, when 
low denominations are brought into hi^h 7 What should the scholar notice 
before commencing to reduce any quantity ? In Circular Measure^ how is the 
circle regarded 7 What are the divisions of the circle 7 To what is this meas- 
ure applied 7 How many days and hours does the year contain 7 To what do 
the SIX hours amount in four years 7 How many days does every fourth year 
contain 7 What is this fourth year called 7 How may it be found 7 In divi- 
ding the given year bv 4, what does the figure that remains (if any) show ? 
What is the more ntual division of the year 7 How many days are contained in 
ea^ch of the twelve months 7 When quantities are to oe exchanged, what is 
the rule for the common mode of operation 7 What is the rule for canceling 1 
What is Note Ist 7 What is Note 2d 7 



COMPOUND RULES. 

% 40* The scholar will recollect, that, in simple numbers, 
the denominations increase in value in the constant ratio of 10. 

The peculiarity of the numbers in the preceding rule, and in 
the four next following, is, that they have no uniform ratio of 
increase, common to all denominations ; but each denomina* 
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tion has its own peculiar ratio/ These ratios are all represent- 
ed in the tables of Compound Numbers. 

In simple numbers, 10 units make 1 ten, 10 tens make 1 
hundred, 10 hundred make 1 thousand, &c. In operations 
with these numbers, we therefore carry for 10. 

In the table of English Money, 4 farthings make 1 penny, 
12 pence 1 shilling, and 20 shillings 1 pound. For the same 
reason, therefore, that we carry for 10 in simple numbers, we 
carry for 4, 12, and 20, in operations with pounds, shillings, 
pence, and farthings ; that is, from farthings to pence, we carry 
for 4, because 4 farthings make 1 penny ; from pence to shil- 
lings, for 12, for a similar reason ; and from shillings to pounds, 
for 20. The same general principle and reasoning may be 
applied to the other compound tables. 

There is one peculiarity noticeable in writing compound 
numbers. In simple numbers, we always know that any figure 
sustains a tenfold relation to the figures next it; that is, the 
one on the left of it is of 10 times more value, and the one on 
the right, of 10 times less value, than they would be in its 
place. Hence, all that is here necess&ry is, that the figures 
preserve their proper order. In compound numbers, each de- 
nomination is known onfy by itb own appropriate mark. There 
is, therefore, an obvious necessity for each denomination to be 
separately^ written. 



COMPOUND ADDITION. 

§ 47* Compound Addition is an operation by which sev- 
eral numbers of different denominations, as pounds, shillings, 
pence, d&c, are united together. The rule to be observed in 
writing down these numbers is, .to place those of the same name 
under each other. 

Let it be required to add together ^£, 15 s. 9d. 3qr.; 5£. 
6s. 8d. 2qr. ; 8<£. 13 s. 11 d. 3qr. ; and 10.£. 12s. Sd. 2qr. 
The following is a convenient mode of writing them : 

I. The amount of the right-hand celamn ia 10 

farthings =3 2d. and 2qr. Like simple numbers, 
the 3 qr. are set don^, and the 2 d. added to the 
column of pence, the amount of which =b 38 d. as 
3 s. and 2 a. Setting down the 2 d. and carrying 
the 3 s. to the colamn of shillings, we make this 
column ss 49 8. =s 2 jS. and 9 s. Lastly, setting 
down and carrying as before, we find the amount 

28 9 2 2 of the column of pounds to be 26, which we 

write at the foot of the column. We therefore 

find the amount of the four given numbers to be 28 £. 9 b. 2 d. 2 qr. 



£. 


8. 


d. 


qr. 


3 


15 


9 


3 


5 


6 


8 


2 


8 


13 


11 


3 


10 


12 


8 


2 
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From the preceding example, the scholar will see the appro- 
priateness of the following rule : — 

§ 418. Ktllt* — ffVrite the numbers so that each denomna" 
tion shcdl occupy a s^arate column. Then, commencing with 
the Imoest denomination, add each column by itself. 

Notice, at the addition of each column, to how many of the 
denomination next above, the amount obtained is equal, and how 
many remain. Write down those that remain, and carry the 
other number to the next column. Proceed thus through all the 
denominations >' 

Note. — ft*he whole amount of the lefl-hand column must be written 
down, if it be in the highest denomination. If it be not in the highest 
denomination, it should be reduced as far as practicable^ 

2. 

ci'i \k k 'X The column of farthings amounts to 6 qr. = 14. 

00 and 2qr. The column of pence is 35 d.=s 2 s. 

13 7 8 1 Ud. The column of shiUinM is 44 8. = 2J&. 

24 16 9 (I and 4 s.; and the column of pounds =s G9i&. 

3 4 112 Carrying and setting down, agreeably to rule, 

we oDtam the annexed amount. 



69 


4 


11 2 




3 




jE. 


s. 


d* qr. 





15 


7 





14 


6 3 





8 


3 1 





18 


11 2 


2 


17 


4 2 




4 


» 


£. 


5. 


d. or. 


8 


12 


9 2 


31 


6 


11 


42 


18 


3 1 


2 


3 


8 3 



The farthings are 6= Id. 2qr. The pence 
are 38=: 2 s. 4d. The shillings are 57=2J&. 
178., which is written agreeably to the above 
note 





5. 






6. 




£. 


», d. 


qr. 


X. 


s. 


d. 


67 


11 11 


1 


67 


18 


10 


27 


13 2 


3 


}50 


19 


6 


48 


9 6 


1 


175 


16 


8 


73 


10 9 


2 


37 


14 


7 
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7. Add l£. Is. Id.; 10^. 10s. 10 d.; IOOj^. Os. 7d.; 
73^. 4s. 9d.; 43\£. 8s. lid. Ans. 228^^. 6s. 2d. 

8. Add 54^. 78. 9d.; 19s. lid.; 144j^.3s. 10 d.; 132.£. 
18s.; 43 jf. 6s. 8d. -4»5. 375^. 16s. 2d. 

9. Add 444.£. 4s. lid. 3qr.; 26^. 16s. 4d. 1 qr. ; 
372^. lOd. 2qr.; 1780<£. Us. 6d. 2qr.; 200 .s^. 10s. lOd. 
3 qr. Ans. 2824 ^. 7 s. 7 d. 3 qr. 
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10. Add 76 £, 19s. 1 d. ; 86 £, 11 s. 7 d. ; 4^^. 4 s. 8 d. ; 
750 £, 18 s. 6 d. Ans, 957 £. 13 s. 10 d. 

11. Add 56.£. 18 s. 8 d. ; 72£, 11 s. 1 1 d. ; 22 j^. 12 s. 2 d.; 
77.£. 17 s. 7 d.; 88c£. 18 s. 8d. Ans..Sl9£. 19 s. 

12. Add 875 .£. 16 s. 10 d. 3qr. ; 783^. 19 8. 7d. 2qr.; 
59^. 17s. 7d. 3qr.; 85^. 13s. lid. Iqr.; 387<£. 14s. 9d. 
3 qr. Ans. 2193 £, 2 s. 11 d. 

13. Bought a horse, for 26 <£. 12 s. ; a yoke of oxen, for 31 £. 
17 s. 8 d. ; a cow, for 7 £. 16 s, 9 d. ; and paid 15 s. 8 d. for a 
bridle. How much did they all cost me ? Ans. 67 £.2s. I d. 

14. Bought cloth, for 29 £. 6 s. 10 d. ; ribbon, for 38. 4 d. 
3 qr. ; a pair of boots, for 1 «£. 6 s. 3 d. ; and paid 2 8. 8 d. 2 qr. 
for mending a pair of shoes. What wjas my bill for the whole ? 

Ans: 30 £. 19 s. 2 d. 1 qr. 

15. Bought at one time, goods to the amount of 175 J^. 168. 
lid.; at another, to the amount of 35 £. 19 8. 8 d. ; paid for 
carting, 7 <£. 8 s. 9 d. 3 qr. ; ,and for insurance, S£, Qb. 7 d. 
What was the amount of my bills ? 

Ans. 222^. 14s. lid. 3qr. 

16. Sold at one time, gcbds to the amount of 35 J^. lis. 6d. 
3 qr. ; at another, to the amount of 56 £. 19 s. 7 d. 1 qr. ; at a 
third time, to the amount of 75 £. Is. 3d.; and at a fourth, 
to the amount of 63 <£. 13 s. 4 d. 2 qr. What was the whole 
amount of my sales ? Ans. 231 £. 5 s. 9 d. 2 qr. 

17. Bought a quantity of corn, for 113 .£. lis. lid.; of 
rye, for 32 £. 19 s. 3d.; of wheat, for 136 £. 16 8. 8 d. ; and 
of oats, for 22 £. 14 s. 9 d. What was the whole amount? 

Ans. 306 j^. 2 s. 7 d. 

18. A man sold his farm for 856 £. ; his sheep, for 67 £• 
17 s. ; his swine, for 19 £. 19 s. lid.; and his grain, for 26£. 
13 s. 2 d. How much money did he receive ? 

Ans. 980 £. 10s. Id. 



TROY WEIGHT. 

1. 

lb. oz. 'pict. gr. 

15 6 13 14 The column of grains amounta to ^gr.&s 

II 3 11 19 2pwt. ^Igr. The pwt. amount to 46j5b2oz. 

1*7 A ^ ^1 ^^^ 6pwt. The ounces amount to S6^:21b. 

\L ,? %% Vr »n<* 2oz. The pounds amount to 87; the 

42 11 17 15 ^hole of which is to be written down. 

87 2 6 21 

The scholar will observe, that, as we have left the table of English 
Money, we have no longer to carry by 20, 12, and 4. Our carrying 
Qomben now are 12, 20, and 24. 
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2, 

lb» oz* -p%bU gr, 
10 9 11 16 
17 9 6 8 
28 11 16 21 
36 7 17 22 

94 2 12 19 149 11 00 12 

4. Add lib. 8oz. 18pwt. 12 gr.; 91b. 6 oz. 19pwt. 9gr. ; 

11 lb. 6 oz. 3 pwt. 21 gr. ; 22 lb. 6 oz. lOpwt. 9 gr. ; 15 lb. 
6 oz. 12 pwt. 21 gr. Ans, 60 lb. 9 oz. 6 pwt. 

6. Add 9oz. 11 pwt. 16 gr.; 121b. 7oz. 16 pwt. 11 gr.; 
31b. ; 71 lb. 16 pwt. 9 gr. ; 16 lb. 9 oz. 1 7 pwt. 23 gr. 

Ans, 104 lb. 4 oz. 2 pwt. 11 gr. 

6. Add 76 lb. 11 oz. 21 gr. ; 3 lb. 3oz. 3 pwt. 3gr. ; 11 lb. 
7oz. 19 pwt; 131b. 9 oz. 11 pwt. 19 gr.; 141b. 11 oz. 17 pwt. 

12 gr. Ans. 120 lb. 7 oz. 12 pwt. 7 gr. 

7. Purchased, at one time, 4 lb. 3 oz. 16 pwt. 15 gr. of silver, 
and at another, 7 lb. 6 oz. 18 pwt. 23 gr. ; besides a quantity 
of jewelry, weighing 51b. 11 oz. and 13 pwt. What was the 
whole weight ? Ans. 18 lb. 8 pwt. 14 gr. 

8. Add 31b. 9oz. 13 pwt. 19 gr. ; 21b. 10 oz. 9 pwt. 17 gr.; 
61b. 11 oz. 18pwt. 22 gr.; 9oz. 11 pwt. 12 gr.; and 81b. 3oz. 
6 pwt. 20 gr. Ans, 22 lb. 9 oz. 18 gr. 

9. Again, add 6 lb. 2 oz. 16 pwt. 14 gr. ; 3 lb. 8 pwt. 2 gr. ; 
121b. 4oz. 15 pwt. 22 gr.; 8oz. 16 gr.; 51b. 13 gr.; and 
23 gr. Ans. 27 lb. 4 oz. 2 pwt. 18 gr. 

AVOIRDUPOIS WEIGHT. 
1. 

T. etet, qr* lb. oz. 

7 16 3 20 13 The amoant of the ounces is 45 s= 2 lb. 

4 12 1 25 11 13 oz. The pounds amount to 77=s2qr. 

^ Q O 1A o 211b. The qr. are 8 = 2Gwt. The cwt. 

,^ J^ 7. . X »re 57=2 tons, 17 cwt. ; and the tons 

12 18 14 12 are28. 

28 17 21 13 



2. Add 3T. 19 cwt. 16 lb. 15 oz. ; 9T. 3qr. 241b. 12 oz.; 
IT. 18 cwt. Iqr. 261b. 14 oz.; 14T. 5cwt. 2qr. 121b. 9 oz. 

Ans. 29 T. 4 cwt 25 lb. 2 oz. 
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5. Add 17 cwt. 9 lb. 4 oz. 8 dr. ; 13 cwt 3 qr. 27 lb. 15 oz. 
12 dr.; 18 cwt. 2qr. 171b. 13 oz. 8dr. ; 29 cwt. 1 qr. 231b. 

12 oz. 13 dr. Ans. 79 cwt. 22 lb. 14 oz. 9 dr. 

6. Purchased, at one time, 16 tons, 3 qr. 21 lb. of hay ; at 
another, 9 tons, 16 cwt. 2qr. 171b.; and at another, 27 tons, 

13 cwt. 1 qr. 17 lb. How much did I purchase ? 

Ans. 53 tons, 10 cwt. 3 qr. 27 lb. 

7. Bought 36 cwt. 3 qr. 241b. of wool; but finding the 
demand large, I made three successive purchases, at each of 
which I bought 45 cwt. 2 qr. 16 lb. What was the amount of 
my purchases 1 Ans, 173 cwt. 3 qr. 16 lb. 



APOTHECARIES' WEIGHT. 

2. Add65. 25. 29. 12 gr.; 9S. 63. 1 9. 
15 gr. ; 3 g. 4 3. 9 gr. ; 2 §. 7 3. 2 9. 13gr. 

Ans, 1 lb. 10 g. 5 3. 1 9. 9gr. 

3. Add8Ib.9g. 43. 19. I4gr.; 141b. 6?. 

73. 12gr.;llb. 9S. 53. 19- 6gr.; 81b. 6g. 

2^ 2 3 "J 7 3. 29. 5gJ-. ilns. 33 lb. 9 S. 2 9. 17 gr. 

4. A physician purchased the following quantities of medi- 
cine, at three different times, viz., 1 pound, 4 ounces, 5 drams ; 
3 pounds, 11 ounces, 6 drams, 2 scruples, 15 grains; and 
7 drams, 1 scruple, and 12 grains. What was their whole 
weight 1 Ans. 5 lb. 5 §. 3 3. 1 9. 7 gr. 



CLOTH MEASURE. 

1 . Add 7 yd. 3 qr. 2 na. ; 9 yd. 2 qr. 3 na. ; 6 yd. 1 qr. ; and 
8 yd. 3 qr. 3 na. Ans, 32 yd. 3 qr. 

2. Add 1 yd. 1 qr. 1 na. ; 6 yd. 3 qr. 2na. ; 12 yd. 2qr. 3na. ; 
15 yd. ] qr. 2 na. Ans, 36 yd. 1 qr. 

3. Add 16 e. E. 4 qr. 3 na. ; 12 e. E. 3 qr. 3 na. ; 18 e. E. 

2 qr. 2 na. ; 20 e. E. 3 qr. 1 na. Ans, 68 e. E. 4 qr. 1 na. 

4. Add 21e.F. 3qr.; 13e.F. 5 qr. 2na.; 16e.F. 4qr. 

3 na. ; 19 e. F. 2 qr. 1 na. Ans. 71 e. F. 3 qr. 2 na. 

5. Bought, at one purchase, 32 yd. 3 qr. ; at another, 16 yd. 
2 qr. 2 na. ; and 24 yd. 1 qr. at another. How many yards did 
I purchase ? Ans, 73 yd. 2 qr. 2 na. 

6. Bought of one roan, 12 ells English, 4 qr. 3na. ; and of 
each of two others, 27 ells English, 3 qr. and 3 na. How 
many ells did I purchase ? . Ans, 68e.'E. 2 qr. 1 na. 

7. Received from France 12 ells, 4 qr. of broadcloth ; 17 

H 
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elb, 5qr. Sna. of cassimere; and 19 ells, 2qr. 3na. of silks. 
How many ells were there in the three articles purchased 1 

Ans, 50 ells, qr. 2 na. 

DRY MEASURE 

1. Add 3 bu. 2 pk. 5 qt. 1 pt. ; 7 bu. 3pk. 7 qt. 2 pt. ; 11 bu, 

2 pk. 4 qt. 1 pt. ; 6 bu. 1 pk. 3 qt. Ans, 29 bu. 2 pk. 5 qt. 

2. Add 8 bu, 3 pk. 7 qt. ; 9 bu. 2 pk. 4 qt. I pt. ; 6 bu. 3 pk. 
6qt. 1 pt. ; 4bu. 2pk. 2qt. Ans. 30 bu. 4 qt. 

3. Add 15 bu. 1 pk. 6qt. Ipt; 127 bu. 3pk. 7qt. Ipt; 
12 bu. 2pk. 5qt.; 16 bu. 2pk. 7qt. Ipt. 

Ans. 172 bu. 3pk. 2qt. Ipt. 

WINE MEASURE. 

1. Add4T. IP. Ihhd. 42 gal. 3qt.; 6T. Ihhd. 24 gal. 
2qt. ; 8 T. 1 P. 18 gal. 3qt. ; 12 T. 1 hhd.''23gal. 

^ws. 32T. 46gal. 

2. Add 15 hhd. 27 gal. 3 qt. 1 pt. 2 gi. ; 20 hhd. 13 gal. 2 qt. 
3gi.; 12 hhd. 16 gal. 1 qt. 1 pt. Igi.; 132 hhd. 54 gal. 3 qt. 

3 gi. Ans. 180 hhd. 49 gal. 3 qt. 1 gi. 

3. Add 140 hhd. 46 gal. 2qt. Ipt. Igi.; 127 hhd. 15 gal. 
3qt. 3gi.; 263 hhd. 29 gal. Iqt. Ipt. 2gi.; 42'hhd. 27 gal. 3qt. 
3 gi Ans. 573 hhd. 56 gal. 3 qt. 1 gi. 



v^ LONG MEASURE. 

1. Add 12L. 2ni. 5fur. 36rd.;9L. 1 m. 7 fur. 24 rd. ; 15 L. 
6 fur. 17 rd. ; 30 L. 2 m. 4 fur. 26 rd. Ans. 68 L. 2 m: 23 rd. 

2. Add 4 m. 4 fur. 23 rd. 5 yd. 2 ft. 9 in. 2 b.c. ; 9 m. 3 fur. 
30rd. 6yd. 1ft. 10 in. lb. c; 6m. 2 fur. 36 rd. 4 yd. 2 ft. 8 in. 
2 b. c. ; 5 m. 2 fur. 27 rd. 4 yd. 2 ft. 8 in. 2 b. c. 

Ans. 25 m. 6 fur, 1 ft. 1 in. 1 b. c. 

3. Add 9 m. 6 fur. 12 rd. 3 yd.; 4 m. 7 fur. 26 rd. 2 yd. ; 12m. 
4 fur. 32 rd. 5 yd.'; 7 m. 1 fur. 38 rd. 4 yd. 

Ans. 34 m. 4 fur. 30 rd. 3 yd. 

4. Add 18 L. 2 m. 5 fur. 18 rd. 8 yd. 2 ft. 7 in. 1 b. c. ; 21 X,. 

4 ftir. 30 rd. 4 yd. 1 ft. 9 in. 2 b. c. ; 32 L. 1 m. 7 fur. 31 rd. 

5 yd. 2 ft. 4 in. lb. c; 76 L. 2 m. 3 fur. 39 rd. 4 yd. 2 ft. 10 in. 
2 b. c. Ans, 149 L, 1 m. 6 fur. 1 rd. 2 yd. 2 ft. 2 in. 



LAND OK, SQUARE MEASURE. 

1. Add 7 A. 2 roods, 36 rd. 24 yd. 6 ft. 72 in. ; 8A. 3roods, 
23 rd. 20 yd. 4 ft. 91 in.; 5 A. Irood, 15 rd. 17yd. 8 ft. 108 in.; 
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12 A. 3 roods, 12 rd. 13 yd. 6 ft. 22 in. ; 15 A. 17 rd. 9 yd. 7 ft. 
136 in. . Ans. 49 A. 3 roods, 25 rd. 25^ yd. 6 ft. 141 in. 

2. Add 9 A. 3 roods, 21 rd. 6 yd. ; 12 A. 2 roods, 37 rd. 

11 yd. ; 1 A. 1 rood, 39 rd. 12 yd. ; 15 A. 3 roods, 12 rd. 16 yd. ; 
8 A. 1 rood, 9 rd. 12 yd. 

Ans. 48 A. 39 rd. 26 yd. 6 ft. 108 in. 

3. Add 46 A. 29 rd. 11 yd. 7 ft. ; 27 A. 3 roods, 26 rd. 6 yd. 
4ft.; 18 A. 2 roods, 32 rd. 6 yd. 4ft.; 25 A. 3 roods, 30 rd. 
7yd. 5 ft. ; 15 A. 17 rd. 9 yd. 7 ft. 

Ans. 133 A. 3 roods, 15 rd. 11 yd. 6 ft. 108 in. 

4. Add 34 A. 2 roods, 33 rds. 7 yd. 6ft.; 44 A. 30 rd. 7 yd. 
5ft.; 15 A. 3 roods, 29 rd. 10 yd. 5ft.; 33 A. 3 roods, 36 rd. 
8yd. 7ft.; 44 A. 3roods, 37 rd. 8yd. 7ft. 

SOLID MEASURE. 

1. Add 99 ft. 420 in. ; 78 ft. 864 in. ; 320 ft. 740 in. ; 950 ft. 
222 in. ; 48 ft. 12 in. Ans. 11 C. 88 ft. 530 in. 

2. Add 11 C. 72 ft. 726 in. ; 12 C. 16 ft. 317 in. 113 C. 17 ft. 
36 in. ; 4 C. 117 ft. 1372 in. ; 116 C. 8 ft. 96 in. 

Ans. 257 C. 103 ft. 819 in. 

3. Add 3C. 99 ft. 777 in.; 66 C. 77ft. 333 in.; 122 C. 
116 ft. 1240 in. ; 372 C. 108 ft. 1617 in. ; 12 C. 96 ft. 456 in. 

^ns. 578 C. 114 ft. 967 in. 

TIME. 

1. Add 2yr. 9 mo. 27 d. 13 h. 22 m. 56 sec; 8yr. 11 mo. 
3 d. 21 h. 43 m. 21 sec. ; 1 yr. 11 mo. 18 d. 23 h. 69 m. 52 sec. ; 
2 yr. 8 mo. 26 d. 17 h. 36 m. 8 sec. 

Ans. 16 yr. 5 mo. 17 d. 4 h. 52 m. 17 sec. 

2. Add 15 d. 21 h. 43 m. 51 sec. ; 23 d. 17 h. 55 m. 56 sec. ; 
6 d. 19 h. 59 m. 49 sec. ; 16 d. 15 h. 43 m. 36 sec. 

Ans. 63 d. 3 h. 23 m. 12 sec. 

3. Add 5 w. 6 d. 9 h. 7 m. 59 sec. ; 6 w. 5 d. 21 h. 39 m. 
27 sec. ; 22 w. 4 d. 23h. 36 m. 42 sec. ; 11 w. 3 d. 16 h. 17 m. 
18 sec. Ans. 46 w. 6 d. 22 h. 41 m. 26 sec. 

4. Add 14 w. 3 d. 17 h. 8 m. 47 sec. ; 15 w. 2 d. 20 h. 40 m. 
43 sec. ; 16 w. 1 d. 22 h. 45 m. 23 sec. ; 17 w. 4 d. 23 h. 18 m. 
22 sec. Ans. 63 w. 6 d. 11 k. 53 m. 15 sec. 

CIRCULAR MOTION. 

1. Add 6 S. ay. 42'. 39' ; 8 S. 26^ 54'. 36" ; 3 S. 19^ 11'. 
9' ; 2 S. 21°. 13'. 23". Ans. 22 S. l^ 1'. 47". 

2. Add 4 S. 9^ 29'. 41" ; 6 S. 7^ 43'. 2"; 11 S. 8°. 51'. 59"; 

12 S. 13°, 27'. 17". Ans. 34 S. 9°. 31'. 59". 
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3. Add 3 S. 22°. 40'. 37"; 11 S. 29^ 69'. 67"; 4 S. 23^. 18'. 
38" ; 8 S. 6^ 13'. 15". Ans. 28 S. 22^ -12'. 27". 



APPLICATION. 

Ex. 1. What is the amount of 23 £, lid.; 13 £. 17 s. 3 qr. ; 
16s. 8d.; andlld. 3qr.? ^W5. 37 «£. 15 s. 7 d. 2 qr. j 

2. Bought the following quantities of oil, viz., 12 gal. 3 qt. ; 

2 hhd. 42 gal. 2 qt. 1 pt. ; and 13 hhd. 56 gal. What was the 
whole amount ? Ans, 16 hhd. 48 gal. 1 qt. 1 pt. 

3. Add together 250 «£. 18 s. 9d. 3qr.; 16<£. 7 s. 2qr. ; 
21.£. 19s. 3d.; 18s. 6d.; and36.£. 

^n5. 326,£. 3 s. 7 d. Iqr. 

4. What is the amount of 6 cwt. 3 qr. 27 lb. ; 2 qr. 29 lb. ; 
12 cwt. 1 qr. 17 lb. ; and 36 cwt. 161b. ? Ans. 55 cwt. 1 qr. 5 lb. 

5. Bought, at one time, 7 bu. 3 pk. of wheat ; at another, 9 bu. 
1 pk. ; and had, previously, in each of two bins, 6 bu. and 3 pk. 
What was the whole amount ? Ans, 30 bu. 2 pk. 

6. Sold one cow, for 10«£. 15 s. 6d. ; another, for 6.£. 19 s. 
lid.; and a colt, for 12<£. 6 s. 4 d. How much did they all 
amount to ? Ans, 20 £, 1 s. 9 d. 

7. Bought four casks of wine, of which the first contained 
42 gal. 2 qt. 1 pt. ; the second, 65 gal. 1 pt. ; the third, 50 gal. 

3 qt. ; and the fourth, 55 gal. 1 qt. 1 pt. How many gallons did 
I purchase ? Ans, 213 gal. 3 qt. 1 pt. 

8. Purchased three pieces of land. The first contained 17 
acres, 1 rood, and 35 vo^s ; the second, 36 acres, 2 roods, 21 
rods ; and the third, 46 acres and 37 rods. How much land did 
I purchase ? Ans, 100 acres, 1 rood, 13 rods. 



QUESTIO!NS. — In what ratio do simple numbers increase? What is the 
peculiarity of Compound Numbers ? Where are the ratios of increase and de- 
crease of compouna numbers ^ven ? Why do you carry for 10 in simple num- 
bers ? Why do you cariy for 4, 12, and 20, in the table of Endish Money ? 
What peculiarity noticeable in writing compound numbers? What only Is 
necessary in writing simple numbers ? How are compound numbers known ? 
How must each denomination, therefore, be written ? What is Compound Ad- 
dition ? How are numbers to be written ? What is the rule ? What is the 
note following the rule ? 



COMPOUND SUBTRACTION. 

§ 4L9. The scholar has now become acquainted with Com- 
pound Addition ; and he was previously acquainted with the 
Simple rules. He needs, therefore, to be informed only, that 
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Compound Subtraction, sustains the same relation to Compound 
Addition, that Simple Subtraction does to Simple Addition./ 
It is the subtracting of numbers of different denominations. 

In this rule, instead of constantly borrowing 10, when the 
lower figure is the larger, he must borrow as many units as are 
required of the denomination he is subtracting, to make a unit 
of the next higher denomination r> that is, when it becomes neces-^. 
sary to borrow a number in subtracting farthings,^ 4 is the 
number always required ; in subtracting penccy 12 is the num- 
ber ; and in shillings, 20 ; and in like manner in other denom- 
inations. 

§ SO* 3XtUt* — Place the less quantity under the greater^ 
so that each denomination shall stand under one of its own name 
or kind. Begin at the right, and proceed in all respects as in 
Simple Subtraction, except in borrowing when the lower figure 
is ike larger ; in doing which, instead of 10, (the number bor- 
rowed in Simple Subtr^zction,) borrow as many units as make 
one of the next higher denomination. Whenever a number is 
borrowed, 1 15 to be carried to the next lower figure, \ 

First, I cannot take 3 qr. from 
jS. #. d, qr. 1 qr. I therefore add 4 qr. to the 

Ex. 1. From 16 18 8 1 {Tall"™"; 5^ "^05^ n' IT 

1 ake P Id I I o mainder of 2. I carry 1 to the 

A ft 1 R ^ next lower figure, viz., 11, which 

Ans, o 1 o , /6 makes it 12, and proceed to take 

it from the figure above, but find 
it impracticable. I therefore add 12 to tlie upper figure, 8, making it 20 ; 
and from this amount, subtract 12, and obtain the 8 in the answer. Again, 
1 carry 1 to the next number, 16, which makes it 17, and take this from the 
number above, and obtain a remainder of 1. I liere borrowed nothing, 
and have nothing to carry ; therefore, 8 from 16 leaves 8. 

2. 3. 4. 

£. 9. d. qr, £. s. d. qr. £. s. d. qr. 

35 11 9 3 46 13 7 1 74 9 2 
17 9 11 2 21 17 9 3 72 19 11 3 

6. From 99 £. 16 s. 8 d. 3 qr., take 77 £. 17 s. 7 d. 1 qr. 

Ans. 21 £. 19 s. 1 d. 2 qr. 

6. From 33 £. 12 s. 3 d. 1 qr., take 13 £. 8 s. 9 d. 3 qr. 

Ans. 20 ^. 3 s. 5 d. 2 qr. 

7. From 94 ^. 11 s. 8 d., take 72 .£. 9 s. 11 d. 

Ans. 22 .£. 1 8. 9 d. 

8. A certain man owed 75 £. 13 s. 9 d., and paid of this sum 
29 £. 19 8. 11 d. How much remained due ? 

Ans. 35 <£. 13 s. 10 d. 
H* 
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9. ReceiTed of three individuals the following sums of money, 
viz., of A, 16 <£. 12 s. 8 d. 3 qr. ; of B, 31 £. 17 s. 9 d. ; and 
of C, 46^. 19 s. I afterwards paid J} 58^, 13 s. 9d, 2 qr. 
How much had I left 1 Ans, 26 <£. 15 s. 8 d. 1 qr. 

10. The following sums are due to A, viz., 136 i£. 15 s. 
11 d. ; 450 ,£. 8s. 6d. ; 356^. 17 s. 10 d. 2 qr. ; and 12^. 9s. 
4d. He is indebted to B,.67.£. 14 s. 9d. 2qr.; to C, 24^. 
lis. 3d. ; and to D, 571 £, 11 s. 11 d. HoW much is due to 
him, more than he owes ? Ans. 292 £, 13 s. 8 d. 

TROY WEIGHT. 

1. From 14 lb. 9 oz. 19pwt. 16 gr., take 101b. 11 oz. 16pwt. 
23 gr. Ans, 3 lb. 10 oz. ^ pwt. 17 gr. 

2. From 46 lb. 11 oz. 13 pwt., take 13 lb. 9 oz. 17 pwt. 

Ans, 331b. loz. 16 pwt. 

3. From 9 lb. 11 oz. 11 pwt. 21 gr., take 4 lb. 3oz. 19 pwt. 
23 gr. Ans, 5 lb. 7 oz. II pwt. 22 gr. 

4. From 361b. 7oz. 14 pwt. 17 gr., take 171b. 9oz. 17 pwt. 

22 gr. Ans, 18 lb. 9 oz. 16 pwt. 19 gr. 

5. From 8 lb. 9oz. 16 pwt. llgr., take 2 lb. 11 oz. 19 pwt. 

23 gr. Ans, 5 lb. 9 oz. 16 pwt. 12 gr. 

6. From 11 oz^ 9 pwt. 18 gr., take 10 oz. 16 pwt. 23 gr. 

Ans. 12 pwt. 19 gr. 

AVOIRDUPOIS WEIGHT. 

1. From 6 T. 13 cwt. 11 lb. 12 oz. 13 dr., take 4 T. 17 cwt. 
3qr. 51b. 13 oz. 14 dr. 

Ans, 1 T. 15 cwt. I qr. 5 lb. 14 oz. 15 dr. 

2. From 12 cwt. 3 qr. 19 lb. 13 oz. 14 dr., take 9 cwt. 2 qr. 
21 lb. 1 1 oz. 6 dr. Ans. 3 cwt. 26 lb. 2 oz. 8 dr. 

3. From 31 cwt. 1 qr. 231b. 14 oz, 15 dr., take 26<:wt. 3 qr. 
25 lb. 15 oz. 8 dr. Ans. 4 cwt. 1 qr. 25 lb. 15 oz. 7 dr. 

4. From 9T. 17 cwt. 3qr. 201b., 15 oz. 8 dr., take 2 T. 
15 cwt. 2 qr. 26 lb. 12 oz. 15 dr. 

Ans, 7 T. 2 cwt. 22 lb. 2 oz. 9 dr. 

5. Having in my possession 45 cwt. 3 qr. 17 lb. of cheese, I 
sold 32 cwt. 27 lb. How much remained ? 

Ans. 13 cwt. ^ qr. 18 lb. 

APOTHECARIES' WEIGHT. 

1. From 51b. 9 5. 5 3. 2 a. 16 gr., take 3 ib. 11 g. 6 3. 2 B. 
15 gr. Ans. 1 lb. 9 ?. 7 5. 1 gr. 

2. From 12 lb. 6 J. 5 5. 2 9- 15 gr., take 8 tb. 9 g. 4 3. 1 9. 
17gr. Ans. 31b. 9 §. 1 3. 18 gr. 
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3. From 31 ib. 5 S. 15. 1 9- IS gr., tal^e 20 lb. 10 S. 5 3. 

2 B, 15 gr. Ans. lOlb. 6 5. 3 3. 1 9- 17 gr. 

CLOTH MEASURE. 

1. From 9 yd. 3 qr. 3 na., take 4 yd. 2 qr. 3 na. 

Ans. 5 yd. 1 qr. 

2. From 10 e. F. 5 qr. 1 na., take 6 e. F. 3 qr. 3 na. 

Ans. 4 e. F. 1 qr. 2 na. 

3. From 21 e. E. 1 qr. 2na., take 16 e. E. 4 qr. 3 na. 

Ans. 4 e. £. 1 qr. 2 na. 

4. From 16 e. F. 1 qr. 3 na., take 8 e. F. 2 qr. 2 na. 

Ans. 7 e. F. 5 qr. 1 na. 

DRY MEASURE. 

1. From 15 bu. 3 pk. 3 qt. 2 gi., take 12 bu. 2 pk. 5 qt. 1 pt. 

3 gi. Ans. 3bu. 5 qt. 3 gi. 

2. From 26 bu. 5 qt. 1 gi., take 23 bu. 3 pk. 7 qt. 1 pt. 2 gi. 

Ans. 2bu. 5qt. 3gi. 

3. From 30 bu. 2pk. 7 qt. I ot. 3 gi., take 16 bu. 3 pk. 5 qt. 

1 pt. 3 gi. Ans. 13 bu. 3pk. 2 qt. 

WINE MEASURE. 

1. From 3 T. 1 P. 1 hhd. 27 gal. 3 qt. 1 pt. 1 gi., take 2 T. 

2 hhd. 47 gal. 1 qt. 1 pt. 3 gi. 

Ans. 1 T. 1 hhd. 43 gal. 1 qt. 1 pt. 2 gi.. 

2. From 27 hhd. 19 gal. 3qt. 1 gi., take 16 hhd. 43 gal. 1 qt. 
1 pt. 3 gi. Ans. 10 hhd. 39 gal. 1 qt. 2 gi. 

3. From 137 hhd. 42 gal. 1 qt. 3 gi., take 128 hhd. 56 gal. 

3 qt. 1 pt. 1 gi. Ans. 8 hhd. 48 gal. 1 qt. 1 pt. 2 gi. 

4. From 175 hhd. 59 gal. 1 pt. 3gi., take 21 hhd. 37 gal. 

3 qt. 1 pt. 2 gi. Ans. 154 hhd. 21 gal. I qt. 1 gi. 

LONG MEASURE. 

1. From 15 m. 4 fur. 27 rd. 4 yd. 2fl. 11 in. Ib.c, take 
12 m. 3 fur. 36 rd. 3 yd. 1 ft. 9 in. 2 b. c. 

Ans. 3 m. 31 rd. 1 yd. 1 ft. 1 in. 2 b. c. 

2. From 32 m. 5 fur. 39 rd. 1 yd. 2 ft. 3 in., take 27 m. 2 fur. 

4 rd. 3yd. 1 ft. 1 1 in. Ans. 5 m. 3 fur. 34 rd. 3 yd. 1 ft. 10 in. 

3. From 17 L. 2 ra. 3 fur. 19 rd. 3 yd. 1 ft. 7 in., take 12 L. 

1 m. 7 fur. as rd. 4 yd. 2 ft. 8 in. 

Ans. 5 L. 3 fur. 23 rd. 3J yd. 1 ft. 11 in. 

4. From 31 L. 3 fur. 15 rd. 4 yd. 2 ft. 7 in. 2 b. c, take 27 L. 

2 m. 5 fur. 17 rd. 1 yd. 2 ft. 9 in. 2 b. c. 

Ans. 3 L. 5 fur. 38 rd. 2 yd. 2 ft. 10 in. 
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LAND OR SQUARE MEASURE. 

1. From 9 A. 36 rd. 14 yd. 8 ft., take 4 A. 39 rd. 6 yd. 4 ft. 

Ans. 4 A. 157 rd. 8 yd. 4 ft. 

2. From 74 A. ? R. 27 rd. 16 yd., take 64 A. 2 R. 31 rd. 
12 yd. Ans^ 10 A. 36 rd. 4 yd. 

3. From 12 A. IR. 16 rd. 15 yd., take 9 A. 2R. 17 rd. 
16 yd. Ans. 2 A. 2 R. 38 rd. 29 yd. 2 ft. 36 in. 

SOLID MEASURE. 

1. From 21 C. 62 ft. 856 in., take 16 C. 115 ft. 972 in. 

Ans. 4 C. 74 ft. 1612 in. 

2. From 56 C. 110 ft. 1462 in., take 19 C. 36 ft. 472 in. 

Ans. 37 C. 74 ft. 990 in. 

3. From 8 C. 100 ft. 8 in., take 1 C. 101 ft. 1560 in. 

Ans. 6 C. 126 ft. 176 in. 

TIME. 

1. From 16 yr. 8 mo. 3 w. 5 d. 13 h., take 7 yr. 9 mo. 2 w. 6 d. 

21 h. Ans, 8 yr. 11 mo. 5 d. 16 h. 

2. From 12 mo. 2 w. Id. 15 h. 21 m. 35 sec, take 9 mo. 3 w. 
2 d. 16 h. 22 m. 36 sec. Ans. 2 mo. 2 w. 5 d. 22 h. 58 m. 59 sec. 

3. From 19 yr. 152 d. 13 h. 42 m. 21 sec, take 16 yr. 256 d. 
19 h. 36 m. 56 sec. Ans. 2 yr. 260 d. 18 b. 5 m. 25 sec. 

4. From 45 yr. 67 d. 17 h. 50 m. 15 sec, take 36yr. 36d. 

22 h. 46 m. 45 sec. Ans. 9 yr. 30 d. 19 h. 3 m. 30 sec. 

CIRCULAR MOTION. 

1. From 8 S. 18^ 42'. 36^'., take 6 S. 26^ 11'. 52'. 

Ans. 1 S. 22^ 30'. 44". 

2. From 9 S. 27°. 36'. 51"., take 1 S. 29^ 42'. 52". 

Ans. 7 S. 27^ 53'. 59". 

3. From 8 S. 19°. 38'. 46 "., take 6 S. 21^ 42'. 50". 

Ans. 1 S. 27**. 55'. 56". 

4. From 11 S. 21^ 49'. 59^, take 6 S. 27°. 13'. 21 ". 

Ans. 4 S. 24°. 36'. 38". 



PBOMISCUOUS EXAMPLES. 

Ex. 1. I have in my possession 46^. 19 s. 11 d. How much 
shall 1 have left, after paying a debt of 27<£. 13 s. 9 d. ? 

Ans. 19.£. 6s. 2d. 
2. Received 156<£. 3 s. 8d., after which I paid out 137.£ 
15 s. 10 d. How much remained in my possession ? 

Ans. 18^. 7 s. 10 d. 
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3. Lent a friend 16 £, 17 s. 6 d. On the fonowing day, he 
paid me 5 ^. 13 s. lid.; one week after, he made another pay- 
ment of 7 ^. 5 8. 10 d. How much then remained due ? * 

-4«5. 3j^. 17 8. 9d. 

4. Bought a wagon, for 9 jf . 11 s., and sold the same for 13 £. 
5s. How much did I gain? Ans. S£. 14s. 

5. Bought a horse, for 56 £, 15 s., and exchanged the same 
for a colt, and received 4^£, 11 s. in money. How much did 
the colt cost me 1 Ans, 10 £, 4 s. 

6. A man, having 15 tons, 13 cwt. 3 qr. of hay, sold 5 tons, 
10 cwt., and gave 3 cwt. 3 qr. to a friend. How much had he 
left ? Ans, 10 tons. 

7. Bought 7 cw#. 3 qr. 16 lb. of rice, at one purchase, and 
9 cwt. 1 qr. 271b. at another ; of this, 2 cwt. 161b. was stolen, 
and of the remainder, I sold 11 cwt. 2 qr. 21 lb. How much had 
I left ? Ans, 3 cwt. 2 qr. 6 lb. 

8. Three men bought a piece of land, for 450 <£. 16 s. 10 d., 
of which two of them paid, each, 69 £. 17 s. 6 d. What did the 
third man pay ? Ans, 311 <£. 1 s. 10 d. 

9. I owned a tract of land, containing 356 acres, 3 roods, and 
30 rods ; from this I sold to A 127 acres, 2 roods, and to B 
27 acres, 1 rood, and 36 rods. How much remained ? 

Ans, 201 acres, 3 roods, 34 rods. 

10. A father, 46 years, 9 months, and 27 days old, has two 
sons; the elder of whom is 19 years, 3 months, and 13 days 
old ; and the younger, 7 years, 10 months, and 21 days. How 
much does the father's age exceed the sum of his sons' 1 

Ans. 19 y. 7 m. 23 d. 

11. Bought a quantity of cotton, which, at the price agreed 
upon, came to 20 <£. 4 s. In pay for this I gave a quantity of 
rice, worth 15 £, 18 s., and the balance in cash. How much 
money did I pay ? Ans, 4£, 6 s. 

12. A merchant bought a piece of cloth, containing 40 yards, 
from which he sold 36 yd. 1 qr. 2 na. How much had he left ? 

Ans, 3 yd. 2 qr. 2 na. 

13. Sold from a pile of wood, containing 40 cords, 64 feet, 
39 cords, 32 feet. How much remained ? Ans. 1 cord, 32 ft. 

14. Bought 560 acres of land, for 940 £. From this I sold to 
A 120 acres, 2 roods, and 16 rods, for 300 £, ; and to B 150 
acres, 1 rood, and 24 rods, for 297 £, 10 s. and 6 d. How much 
land remains in my possession, and how much has it cost me ? 

Ans. 289 acres ; cost, 342 jf . 9 s. 6 d. 



QU£STIONS What is Componod Subtraction T Instead of 10, how many 

are to be borrowed here 7 What is the niunber borrowed in subtracting far- 
things f Whv f What in subtracting pence 7 Shillings 7 And why 7 What 
is the mle 7 
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•'COMPOUND MULTIPLICATION, 

§ SI. The peculiarity of Compound Numbers having been 
fully explained, and multiplication of Simple Numbers being 
also understood, no other definition of this rule is needed than 
is conveyed by the name. 

A simple inquiry presents itself, viz.. Are both the given 
numbers compound ? To answer this, the scholar needs only 
to be informed, that, in multiplication, the multiplier is always 
a simple n umber, , showing how many times the multiplicand is 
to be repeated^ The^multiplicand,\ therefore, Oftfy, is com- 
pound. The' product, as it is formed(by repeating the multi- 
plicand, roust necessarily be of the same denomination with it) 

Take the following illustration : — Multiply 8s. 9 d. 2qr. by 4. 

PERFORMED. In th'is example, we say, four time's 

8 s. 9 d. 2 qr. 2 farthings are 8 farthings and 8 qr. = 

A^ 2d. and Oqr. remam. We therefore 

• write down a cipher, and carry 2, 

1*^ IK a 9«1 t\ n* Again, four times 9d. are 36 d., and 2d. 

I*. lOS. AU, uqr. to carry make 38 d. = 3 s. and 2 d. The 

2 d. is written down, and tlie 3 s. carried. 
Lastly, four times 8 s. are 32 s., and Ss. to carry make 35s.ssl£. 15 s., 
which is written down, as seen in the answer. If, now, in the above 
example, 8 s. 9d. 2 qr. had been ^tven as the price of one yard of cloth, 
and the scholar had been required , to find the price of 4 yards, the opera- 
lion would have been the same. /The number of yards only decides hov 
many times the price of one yard is to l>e repeated. 



CASE I. 

^99. When the Multiplier or Simple Number is 

not greater than 12. 

IS'ttIt* — Multiply the compound number by the simple one^ 
commencing with the lowest denomination, and carrying from 
one denomination to another^ as in the preceding Compound 
Rules. 

Ex. 1. Multiply 9 ^. 16 s. 8 d. 2 qr. by 9. 

pERroRMED. Explanation. — 9 times 2qr. as 

9£. 168. 8d. 2qr. llT'^i^^A'^V' ^^"^^^^'^ 

Q^ 72 d., and 4d. from the farthmgs 

^ added, make 76 d.sB 6 s. 4 d. Again, 



Rft^ 10 a A. A ^nr Atf 9 times 16 s. a= 144 B., and the 68. 
WA. lUs. 4d. ^qr. il«5. obteioed from the pence, make 150s. 

»:7je. 10s.; and, lastly, 9 times 
9 £. » 81 £., and 81 £. + 7 £. a 88. The product; therefore, is as given 
abore, viz., 88 £. 10 a. 4 d.' 2 qr. 
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2. Multiply 16 .£. 11 s. 9 d. 3 qr. by 3. 

FERFORMED. 

W£, lis. 9d. 3qr. 
3 

49 £, 15 s. 5 d. 1 qr. Ans. 

3. Multiply 1 <£. 11 s. 6 d. 2 qr. by 5. 

^»s. 7 ^. 17 8. 8 d. 2 qr. 

4. Multiply 11 8. 9 d. by 3. Ans. 1 £. 15 s. 3 d. 

5. Multiply 15 £. 10 s. 8 d. by 2. .4fM. 31 rf. 1 s. 4 d. 

6. Multiply 5 s. 6 d. by 9. Ans. 2 .£. 9 8. 6 d. 

7. What cost 4 gallons of wine, at 8 s. 7 d. per gallon 1 

Ans. I £. 14 s. 4 d. 

8. What cost 5 cwt. of raisins^ at 1 <£. 7 s. 9 d. 2 qr. per cwt. 1 

Ans. 6£. 18s. lid. 2qr. 

9. What cost 8 yards of broadcloth, at 1 <£. 2 s. 3d. per yard 1 

Ans. 8 £. 18 a. 

10. What cost 11 tons of hay, at 2:£. 1 s. 10 d. per ton ? 

Ans.^£. Os. 2d. 

11. What cost 12 bushels of wheat, at 9 s. 10 d. per bushel ? 

Ans. 5 £. 18 s. 

CASE II. 

§S3« >When the Multipueb, or Simple Number, 
IS A Composite Number greater than 12. 

Settle* — Separate the simple number or muUiplier into its 
component parts, and multiply first by one of these parts, and 
the product of this muUipKcdtton by the others in succession. 
The last product will be the answer required. . 

Note. — (It will generally be found more expeditions to divide the 
multiplier info two parts onlji^ Should it, however, be large, as 1S25 or 
1728, it may be diviaed into more than two parts, viz., 125 into three 5*s, 
and 1728 into thz«e 12'8. 

Ex. 1. Multiply 6 8. 10 d. by 28. . 28 = 4 X 7. Therefore, 

6 s. 10 d. 

7 

2^. 7 s. 10 d. z= product of 7. 
4 

9 £. 11 s. 4 d.= prod. of 4 times 7 =28. 

2. What cost 27 yards of cloth, at 7 s. 6 d. per yard 1 27 = 
9X3. Therefore, 
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7 8. 6 d. 
9 



S£. 7 s. 6 d. =: price of 9 yards. 
3 



10 £. 2 s. 6 d. = price of 3 times 9 yd. = 27 yd 

3. What cost 32 yards, at 9 s. 9 d. per yard 1 

Ans. 15 1£. 12 8. 

4. What cost 20 yards, at 3 s. 6 d. per yard 1 

Ans. 3<£. 10 8. 

5. What cost 36 gallons, at 5 s. 8 d. per gallon ? 

Ans. 10 £. 4 s. 

6. What cost 63 yards, at 7 s. 6 d. 2 qr. per yard 1 

^n5. 23^. 15s. Id. 2qr. 

7. What cost 72 yards, at 3 s. 1 1 d. per yard 1 Ans. 14 ,£. 2 s 

8. What cost 144 yards, at 1 1£. 4 s. 2 d. per yard ? 

Ans. 174 .£. 

9. Sold 21 men, each, 3 qr. 16 lb. of sugar. How many cwt. 
did I sell t Ans. 18 cwt. 3 qr. 

10. Suppose 27 young lads to have lived each 6 years, 
9 months, 8 days, and 11 hours; how many days, &c., have 

. they all lived, allowing 30 days to a month ? 

Ans. 182 yr. 10 mo. 18 d. 9h. 

CASE III. 

^«S4. When the Multiplier is more than 12, 

AND IS NOT A COMPOSITE NuMBER^ 

iS'tll^^ — Take any two or mlore numbersy whose product wiU 
come as near as possible to the given number or multiplier^ withr 
out exceeding it, and, having multiplied the given price of one 
yard, pound, ^c, by them, retain their product. Then multi" 
ply the same given price by the number wanting to make up the 
entire multiplier, and add the product to the preceding product. 
Their sum will be the product requiretL 

Note. — If preferred, the given quantity, or multiplier, may be multi- 
plied by each denomination of the compound quantity separately, and the 
several products, reduced to the highest denomination, may be added 
together. 

Ex. 1. What will 51 yards of cloth cost, at 3 s. 6 d. per yard ? 

The two numbers whose product comes nearest to 51, are 7 and 7, and 
their product is 49. Consequently, if we multiply 3 s. 6 d by 7, and their 
piodnct by 7 again, we shall obtain the cost of 49 yards. There will then 
De the eost of two yards wanting. This will be obtained by multiplying 
3 s. 6 d., the price of 1 yard, by 2. The operation is thus performed : — 
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3s. 6d. 

7 



l£. 4 s. 6 d. = the price of 7 yards. 

7 



&£. lis. 6 d. = price of 49 yards. 
7 s. d. = price of 2 yards. 



Q£. 18 s. 6'd. = price of 51 yards. 

Or, the sum may be solved by the note, thus : 51 yards, at 6d. per 
yard, = 306 d. » 1 £. 5 s. 6d. ; and 51 yards, at 3 s. per yard, ss 15$ s. 
==7£. 138.; andl£. 5s. 6d. added to7£. 13s., as before, ffives 8£. 
18s. 6d. 

2* What cost 47 yards of cloth, at 17 s. 9 d. per yard ? 

An$.Al£. 140.3d. 

3&UU 2d. — Observe Iwm many unites tens, and hutfuiteds, 
compose the given quantity ; then, 

1st. Multiply the given price by the units, and place the 
product by itsdf. 

2d. Multiply the given price by 10, and the product of this 
by the number of tens in the given quantity, and write the prod' 
uct under the product of units. 

3d. Multiply the product of 10 already obtained by 10, (by 
which we ofaiain the price of 100,) and this product by the num^ 
ber of hundreds, and place the result under the product of units 
and tens. 

4th. Add the three products together ; their sum will be the 
required answer. 

8. What is the value of 327 lb. of butter, at 1 s. 3 d. per lb. t 
The quantity given is 7 units, 2 tens, and 3 hundreds. 



Therefore, 


Is. 3d. 

7 


• 

=priceof7 


lb. 


Is. 3d. 
10 




8s. 9d.: 


12 s. 6d. 
2 






» 


l£. 


58. Od.: 




• 


12 8. 6d.= 
10 


~ price 


of 10 lb. 




6£. 


5s. Od.= 
3 


= price 


of 1001b. 




I 


158. Od.= 


= price 


of 300 lb. 
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Then, £, s. d, 

8 9 = prod, of 7 units. 

1 5 = prod, of 2 tens. 

18 15 = prod, of 3 hundreds. 

ftO£. 88. 9d. = prod. of 327. 

4. What would 463 yards of cloth cost, at 3s. 4 d. per yard? 

Ans. 77 rf. 3 s. 4 d. 

5. What would 222 cwt. of sugar cost, at 18 s. 8 d. per cwt. ? 

Ans, 207 £. 4 s. 

6. What cost 23 gallons of mel asses, at 3 s. 6 d. per gallon 7 

Ans, 4 <£. 6 d. 
7^ What cost 94 yards of cloth, at 1 .£. 9 s. 4 d. per yard 1 

Ans. 127 £. 17 s. 4 d. 

8. What cost 59 yards of baize, at 3 s. 4 d. per yard ? 

Ans. 9 £, 16 s. 8 d. 

9. What cost 29 cwt. of sugar, at 17 s. 8 d. per cwt. ? 

Ans. 25 £. 12 a. 4 d. 

10. What cost 78 yards of cloth, at 9 s. 3 d. per yard ? 

Ans. 36 (£. 1 s, 6 J. 

11. What cost 65 cwt of sugar, at 19 s. 3d. per cwt. ? 

Ans. eQ£. lis. 3d. 
12. Seventeen men brought each a load of hay to market, 
wei^hinff 17 cwt. 3 qr. and 21 lb., and received each for his 
load, 5£. 8s. 3d. What quantity of hay did they all bring? 
and how much money did they all receive ? Ans. They brought 
15 T. 4 cwt. 3 qr. 21 lb., and received 92 ^. 3 d. 

EXAMPLES OF WEIGHTS AND MEASURES. 

1. What is the weight of 5 hogsheads of sugar, each weigh- 
ing 7 cwt. 3 qr. 16 lb. ? Ans. 39 cwt. 1 qr. 24 lb. 

2. What is the weight of 9 chests of tea, each weighing 3 cwt. 
2 qr. 9 lb. ? Ans. 32 cwt. 25 lb. 

3. In 8 piles of wood, each containing 4 cords and 56 feet, 
how many cords and feet ? Ans. 35 cords, 64 feet. 

4. Multiply 15 yards, 3 qr. and 2 nails, by 9. 

Ans. 142 yd. 3 qr. 2 nails. 

5. Multiply 20 years, 5 months; 3 weeks, and 6 days, by 14. 

Ans. 286 yr. 11 mo. 2 w. 

6. In 10 fields, containing each 12 acres, 2 roods, and 16 rods, 
how many acres ! Ans. 126. 

7. In 7 casks, containing each 42 gallons, 3 quarts, and 
1 pint, how many gallons, &c. 1 Ans. 300 gal. 1 pint. 

QUESTIONS. -~ What ii always the nature of the mnltiptier 7 Which is the 
compound number, the multiplier or multiplicand ? What is the nature of the 
product 7 In case the quantity by which you multiply is yards, what does the 
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number of yards decide 7 What is Case I. ? What is the rale f What is 
Case II. 7 What is the rale 7 What is the note under Case II. 7 What ia 
Case III. 7 What is the rale 7 What note follows the rale 7 What ia^Rule 
Sd, Case III. 7 INo diribt definition has been given <^ Compound Multiplica- 
tion : wiU the scholar give one ?^; ^n ,v>v /A^oM . , •.,.'.,, 
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§ SSS» This is the last of the Compound rules, and is^'the 
reverse^f the preceding. In this rule a compound number is 
given as a dividend, and(^ simple number as a divisor ; and by 
Uie operation, the dividend is resolved (Into as many equd 
parts as there are units in the divisor^ The quotient is always 
one of these equal parts, and ds therefore a compound number, 
each figure of which is of the same denomination as the figure 
or iigures in the dividend from which it was obtained. 

CASE I. 
§ffO« Wh£n the Diyisor or Simple Number is 12, 

OR LESS THAN 12. 

mule* — Divide the highest denomination first. Ify after 
dividing this, there he a remainder, reduce it to the next 
lower denomination, adding the figures of the dividend in that 
denomination to it^ and divide again. Proceed in the same 
manner through all denominations ; thenumber obtained will be 
the one required,) 

Ex. 1. Divide 17^. 11 s. 5d. by 8. 

17 £. -s- 8 B=s 3, and 1 remains. What re- 

PEBFORMED. maing of any number or quantity, must ob- 

8 ) 17e^. lis. 5d« vionsly be of the same kind as the quantity 

"TT"^ ^ 77~ i itself. Therefore, the 1 is one pound, = 20 s. ; 

2£. 3s. ll^d. and 20s.-fns.s31s., and 31-f-8=»3s., 

and 7 s. remain. Again, 7 s. ss 84 d., and 
84d. 4-5d. sr 89d. ; and 89 -f- 8 s II, and 1 remahider, as ll^d. 
There^re the answer is as given above, viz., 2£. 3 s. ll|d. 

2. Divide 25 £. 18 s. 9 d. by 6. 

PXRFORMED. 

6) 25^. les. 9d. 

4£. 6s. 5d. 2qr. 

3. Divide 13 £. 19 s. 4 d. by 4. Ans. 3 ^. 9 s. 10 d. 

4. Divide 140 j^. 12 s. 9 d. by 12. 

Ans. 11 ;f . 14 s. 4 d. 3 qr. 
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5. Divide 78^. ISs. II d, 3qr. by 9. 

Ans. 8 .^. 4 s. 1 d. If qr. 

6. Diride 12 cwt 3qr. 12 lb. by 10. Am. 1 cwt. 1 qr. 41b. 

7. £le?eii men own equal shares of 36 hhd. 42 gal. and 2 qt. 
of wine. What is each man's share 1 

Ans, 3 hhd. 21 gal. 1^ gills. 

8. Seven men bought 16 hhd. 24 gal. 3 qt. of wine, fgr which 
they paid 45<£. 18 s. 6 d.; each man paying the same money, 
and, consequently, entitled to an equal share of wine. What 
was each man's share t and how much money did he pay ? 
Ans. His share was 2 hhd. 21 gal. 2if qt.» and he- paid 6^. 
Us. 2d. 2f qr. 

CA8£ 11. 

§57. vWhjen the Divisor is a Composite Number 

CHEATER THAN 12.j 

JMli* "--^esobfe the di»is9r into iti component parts^ and 
dknde the emnpomnd number 6y sack of these parts in succession. 
The guotini arising from ihejurst division, toiUform a divi^ 
dendfor the second ; and so o^ 

Ex. 1. Divide 26^. 16 s. 6 d. by 21. The factors of 21 are 
7 und 3, because 7 X 3 3= 21. Therefore^ 

7 )26^. 16 s. 8d . 

3)3.£. 16 s. 8d. 

1 ;^. 58. 6§ d. z:: the quotient of 26 £. 16 s. 8 d. 

-7- 21^ and is the Ans, 

2. Divide 47 £, 15 s. 8 d. by 24. Ans. 1 £. 19 s. 9 d. 3^ qr. 

3. Divide85.£. 11 s. lid. by 16. Ans. 5<£. 6s. 11 d. 3|qr. 

4. Divide 128 £. 9 s. by 42. Ans. 3 <£. 1 s. 2 d. 

5. Divide 15 £. 16 s. 9 d. by 72. Ans. 4 s. 5^ d. 

6. Divide 5^. IDs. 3d. by 81. Ans. 1 s. 4 d. l^qr. 

7. Divide 7 £. 19 s. 9 d. by 96. An^. 1 s. 7 d. 3| qr. 

8. Divide 27^. 16 s. by 32. Ans. 17 8. 4 d. 2 <jr. 

CASE III. 

^ff8« When the Diyisor is large, aho not a Com- 
posite Number.; 

Htltlf ♦ — Divide the whole compound quantity by the whole 
divisor ; reducing the remainders, after the diinsion of each 
denomination, to the next lower denomination, as directed in 
Case J. 

Ex. 1. Divide 8 £. 18 8. 6 d. by 51. 
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PKRFORMKO. 

51)8.£. 188. 6ci(0^. 38, 6cL T,. , - , 

' ^^ ^ The pounds are first re- 

^" duced to shillings, and the 

178 = the8hUlmg8m8^. 18s. t^Vs^X^'J^ 

1^3 produced. This, divided by 

""TT , .„. 61, gnves 3 as a quotient 

25 = shillings remaining. gguA, and 25 as a remain- 

12 der. After a second redttc- 



306 = pence in 25 S. 6 d. which contains the divisor 

30Q six times. Thus the 

000 



tioii,306 pence are obtained, 
which contains the divis 
six times. Thus the a 
swer obtained is 3 s. 6 d. 



*2. Divide 41 j^. 14 s. 3 d, by 47. Ans. 17 s. 9 d. 

3. Divide 4 ^. 1 s. 5 d. 2 qr. by 23. Ans. 3 s. 6 d. 2 qr, 

4. Divide 137 £. 17 s. 4 d. by 94, Ans. 1 ^. 9 s, 4 d. 

5. Divide 36 .£. 1 s, 6 d. by 78. Ans. 9 s. 3 d. 

6. Divide 10 .£. 5 s. 8 d. by 59, Ans. 3 s. 5 d. 3 qr.-|- 

7. Divide 25 .£. 12 s. 4 d. by 29. Ans, 17 s. 8 d. 

8. Divide 61 £. 12 s. by 65. Ans. 18 s, 1 1 d. 1 qr. + 

EXAMPLES IN WEIGHTS AND MEASURES. 

1. Divide 5 hhd. 42 gal. 3 qt equally among 4 men. 

Ans. 1 hhd. 26 gal. 1 qt. 1 pt. 2 gi. 

2. Divide 14 cwt 1 qr. 12 lb. by 5. 

Ans. 2 cwt. 3 qr. 13 lb. 9 oz. 9f dr. 

3. Divide 27.yd. 1 qr. 2 na. by 7. Ans. 3 yd. 3 qr. 2^ na. 

4. Dividel56bu. 3pk. 6qt. by 18. ^ns. 8 bu. 2 pk. 7qt. 

5. Divide 9 hhd. 28 gal. 2 qt. by 12. Ans. 49 gal. 2 qt 1 pt. 

6. Divide 16 cwt. 3 qr. 18 lb. by 32. Ans. 2 qr. 3 lb. 3 oz. 

7. If 27 loads of hay weigh 30 tons, 8cwt. 2qr. 23 Ib.^ what 
b the weight of one load 1 Ans, 1 ton, 2 cwt. 2 qr. 5 lb. 

8. A man traveled 17 leagues, 1 mile, 4 furlongs, and 21 
poles, in 21 hours. At what rate did he travel per hour? 

Ans. 2 m. 4 fur. and 1 pole. 

9. Nine men own 561b. 6oz. and 17pwt. of silver. What 
will each man receive if the- whole quantity be equally divided 
among them? Ans, 6 lb. 3oz. 8pw(. 13^gr. 

10. Bought 15 loads of hay, the whole weight of which was 
12 tons, 15 cwt. 3 qr. 16 lb. Supposing them all to have been 
equal, what was the weight of each ? Ans. 17 cwt. 6§lb. 

11. If a man's income be 86<£. 188. 10 d. per year, what is 
it per calendar month ? Ans. 7£, 4 s. 10| d. 

12. If I pay 15 jff. 3 s. 8 d. for 56 pairs of gloves, what is one 
pair worth ? Anss 5 s. 5 d. f qr. 
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13. If a hogshead of wine cost 2S£, 12 s., what is the price 
of a gallon 1 ^^s. 10 s. 8d. 

14. If 42 yards of cloth cost 21 jf . 18 s. 8 d., what was the 
cost per yard 1 Ans. 10 s. 5 d. 1^ qr. 

15. If 16 men cut 53 cords 69 feet of wood in 2 days, what 
did each man cut per day ? Ans. 1 cord, 86^^ ^®^^- 



APPLICATION OF THE FOUR' PRECEDING RULES. 

1. A silversmith sold to his customer 3 dozen silver spoons, 
each weighing 3oz. 3pwt. 16 gr.; 1^ dozen tea-spoons, each 
weighing 14 pwt. 20 gr. ; 3 silver cups, each weighing 20 oz. 

18 pwt. In return, he received old silver to the amount of 8 lb. 

11 oz. 19 pwt. For how much ought he to recdve pay ? 

Ans, 6 lb. 10 oz. 14 pwt. 

2. Bought the following articles at the prices mentioned, 

viz. : 

^. s. d. 

4 cwt. of sugar, at 2<£. 4 s. 8d. per cwt., . 
3 hhd. of melasses, at 2 s. 4 d. per gallon, 

5 lb. of green tea, at 7 s. 6 d. per pound, . 

12 lb. of raisins, at 2 s. per pound, 

42 yd. of cotton cloth, at 1 s. 6 d. per yard, 
271b. of ham, at 1 s. 3d. per pound, .... 

What was the amount of my bill ? Ans, 28 £, 17 s. 11 d. 

3. Bought of James Rankin, £, s. d. 
27 yards of broadcloth, at 1 «£. 9 s. per yard, 

42 yards of Irish linen, at 4 s. 6 d. per yard, 

36 hats, valued each at 18 s., 

30 pairs of shoes, at 7 s. 8 d. per pair, .... 

What was the amount of my bill ? Ans, 92 £. 10 s. d. 

4. A, owning 100 acres of land, divided it into 8 equal parts, 
and sold each part for $22.50 per acre. How many acres 
were there in each part? and what was the value of the same 1 

Ans, 12 A. 2R.; value, $281.25. 

5. Out of a pipe of wine, a merchant sold 36 gallons, 3 quarts, 
and 1 pint at each of three different times. He then filled 15 
bottles, holding 1 pint and 2 gills each. How much remained 1 

Ans, 12 gal. 2 qt. and 2 gills. 

6. Bought 144 pairs of shoes, for 96 £, What was the price 
of one pair ? Ans. 13 s. 4 d. 

7. A person, dying, left real estate to the amount of 2256 £, 

19 s. 9d., and personal property to the amount of 3184.£. 12 s. 
8 d. In his will, he directed that his wife should receive one 
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Sixth of the whole, and that the remainder should be equally 
divided among his four daughters. What was the share of each ? 
Ans, The widow, d23 £, 12 s. 4 d. ; and the daughters, each, 
1154<£. lOs. Ig^d. 

QUESTIONS. — How does Compound DirUion compare with Compound 
Alultiplication ? What is given as a dividend 7 What as a divisor T Into what 
is the dividend resolved by the operation ? What is always one of these equal 
parts ? Is the quotient a simple or compound number 7 How may you know 
the denomination of each figure in the quotient ? What is Case 1. 1 What is 
the rule ? What is Case II. ? What is the rule ? What is Case III. t What 
rule? 
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^ «S9. 1h When a unit, or single object, is divided into a 
n%mber of equal parts, each of these parts is a fraction. 

If it be divided into two equal parts, each part is called a 
half^ and is thus written : ^. 

If it be divided into three equal parts, each is called a thirds 
and is thus written : ^. 

If the whole be separated into six equal parts, each part is 
called a sixth, and if into eight equal parts, an eighth, of the 
whole, and is thus written : ^, ^- . 

When more parts than one are to be expressed/ the figure 
above the line designates their number, thus, f ^y V which 
expression we are to understand that the unit is tfiv^ided into 
six equal parts, and that five of these parts are included in the 
fraction^ 

The fraction, therefore, is used to express ,|)ar^5 of units ^^pA 
is represented (hy two numbers, one standing below, and the 
other above, a l^hort horizontal lineO The number below the 
line is called -the denominator^ and shows the number of equal 
parts into which the unit is divided.^ The number above the 
line is called the numerator^ and shows^ow many of these 
equal parts are'ihcluded in Che fr^ustion, or make up its value. 
Thus, of the fraction f , the lower number shows a unit to be 
divided into nine equal parts ; and the upper number, that five 
of these parts are included in the fraction. 

These two numbers, when spoken of collectively, are called 
^the terms of the fraction.; 

^ 60« % Fracti()ns are divided into six kinds, viz., JPrq[>ery 
Improper, Simple, ^cMnpound, Mixed, and Complex.; > 

A Proper Fraction is one whose numerator is less than its 
denominator • as, §. 



104 VULGAR FRACTIONS. 

An Improper Fraction is {one whose numerator equals or 
exceeds its denominator ; as, ^> 

A Simple Fraction consists of one expression^ and is either 
proper or improper : as, §, or f . 

A Compound Fraction is the fraction of a fraction ; as, ^ of 
■I of A: It may consist of any number of simple fractions. 

A Mixed Number Consists of a whole number and fraction 
written together ;>as,"6f , 25fp &c. 

A Complex Fraction is -one that has a fraction in its numer- 

ator or denommator, or both;) as, -z, z:, "^t &c. 

d 7\ of 

^61« 3. The denominator •shows/ the number of equal 
parts into which the unit is divided 9 and the numerator ^ow 
many of these parts are expressed iU the fractions Consequent- 
ly, the greater the numerator, the denominator ^ing given, the 
/^eater the value of the fraction^ and the less the numerator, 
Ihqiess the value of the fraction^ If the denominator be 8, and 
the numerator 1, the value expressed is |-, or one eighth parf 
of a unit ; if the numerator be 2, the value expressed is f , or 
two eighth parts of a unit ; if it be 4, the value is |, or four 
eighth parts of a unit ; and if it be 6, the value is f , or six 
eighth parts of a unit. 

The value of a fraction w, therefore, the quotient arising 
from dividing the numerator hy the denominator] <md always 
increases in/the same ratio as^ the numerator i< so long as the 
denominatoryemains unaltered. 

We may th^efore express any value, not only less than a 
unit, but equal to, and even greater than a unit, by a fraction. 
Thus, if we take 9 as the denominator of a fraction, and any 
number less than 9 as a numerator of the same, the value 
expressed is always less than a unit ; as, f ; or, if 9 be taken 
as the- numerator, we obtain the fraction f , which, as the unit 
was divided into 9 parts only, is obviously equal to 1. Again, 
we may suppose more than a single unit of the same kind to be 
divided in the same manner, and their parts united in one frac- 
tion, and thus obtain fractions of any value more than a unit. 
If two units be thus divided into seven equal parts, and three 
parts of the one be united to all the parts of the other, the 
fraction would be -^ ; or, if all the parts of each be united, it 
would be 4^ which is equal to 2 ; or, if three units were thus 
divided, all their parts would produce the fraction ^ = 3. 

The only consideration which limits the value of a fraction, 
b the number of equal parts united in the same expression. 

From the preceding, it is obvious that the value of a fraction 
is increased in the same ratio as the numerator ; hence. 
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§ (I3« 4. A Jracitim is muUipUed bj^ a wh^U number y'^ 

multiplying the numerator vnly*) 

' In accordance with the above principlev the scholar may 
multiply the following examples: — 



1. Multiply i by 3, Ans. J, 

2. Multiply f by 5. Ans, ^. 

3. Multiply J by 3. Ans, f . 

4. Multiply i by 9. Ans. |. 

5. Multiply ^ by 6. . Ans. ^, 

6. Multiply fi by 9. Ans. { 



3 
2' 



7. Multiply f^ Ijy V» 

8. Multiply f by 12. 

9. Multiply li by 12. 

10. Multiply j. by 8. 

11. Multiply i by 3. Ans.i=l. 

12. Multiply I by 7. Ans, | = I. 



From the last two examples, it is obirious that a fraction is 
multiplied by a number equal to its own denominator, by re- 
jecting that denominator, and retaining only the numerator.) 

It should always be an object with the scholar, to preserve 
the terms of a fraotion As small as is possible, and express the 
true value.) This was Slot regarded in the above examples. 
A little experience will show, that to increase or diminish the 
value of a fraction,/1t is only necessary to make the numerator 
larger or smaller, compared with the denominator. Suppose it 
be required to multiply the fraction ^ by 2. By4he above rule, 
the product would be f , which is equal in value to ^, and this 
is at once obtained by dividing the denominator by 2, instead of 

multiplying the numerator as above, thus : - -; therefore, 

§ 03« A fraction is multiplied by a whole number,, by 
dividing the denominator by that number.. 

The following examples will illustrate this principle : — 



1. Multiply i by 2. Ans. f. 

2. Multiply f by 3. Ans.i^otl. 

3. Multiply 1^ by 4. Ans. f. 

4. Multiply -^xr by 5. Ans. J. 

5. Multiply -^ by 8. Ans. J. 



6. Multiply ^ by 7. Ans. |. 

7. Multiply ^ by 4. 
d. Multiply ^ by 9. 
9. Multiply sV by 5. 

10. Multiply yf^ by 8. 



§ 641 • The value of a fraction may, therefore^ be multiplied 
by a whole number , either by multiplying the numerator, or 
dividing the denominator by that number^ 

Note. — The denominator shonld alwayi be divided, whenever it can 
be done without a rtmainAer. 

% 65. 5. A fraction is divided by a whole number, by 
dividing the numerator by that number^ 
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This needs no explanation. If we divide a number by ft, we take a 
half, and if by 3, a third, of that number ; that is, the divisor always 
shows what part of the dividend is taken ; thereforOi l.Z^2='Arj and 

The following examples will illastrate the operation of the 
above principle : — 



5. Divide |^ by 4. 

6. Divide f ^ by 5. 

7. Divide J by 7. 



1. Divide % by 3. Ans, |. 

2. Divide \ by 2. Ans. f . 

3. Divide -^ by 8. Ans. ^, 

4. Divide ^^ by 6. Ans. ^. 

In this last example, the scholar will find a difficulty* He 
cannot divide the numerator in any way, except to place it over 
the 7, in the form of a fraction, as will hereafter be explained ; 
and this would make one fraction the numerator of another 
fraction. When, therefore, the divisor will not divide the 
numerator without a remainder, a more convenient mode of 
operating is desirable. It will be remembered that division is 
the reverse of multiplication ; and since we can multiply frac- 
tions by dividing the denominator, we will try the effect of 
dividing fractions by Multiplying the denominator. Let it be 
required to divide -fy by 3. By dividing as above, we obtain 
^ as the quotient, viz., -^ -~ 3 = -j^. By the mode we pro- . 
pose to try, we obtain ^\. It therefore remains to show that 
■^=z-^^. If any object be first divided into 12 equal parts, 
and then each of these 12 parts be divided into 3 equal parts, 
it is plain that the whole would be divided into 36 equal parts, 
and that each twelfth part would make 3 thirtynsixth parts; 
therefore, tV = "^ > hence, 

§ OO* A fraction is divided by a whole number ^ by muUi" 
plying-its denominator by that number. 

This principle may be applied to the following sums : — * 



1. Divide {by 6. Ans.-^, 

2. Divide \ by 2. Ans. ^. 

3. Divide i by 3. Ans. ^. 

4. Divide ^ by 6. Ans. ^. 



6. Divide -f^ by 8. 

6. Divide H by 7. 

7. Divide f| by 11. 

8. Divide j{ by 6. 



By uniting the two preceding principles, we have the follow- 
ing more comprehensive principle, viz. — 

^ 07. The value of a fraction is divided by a whole num- 
ber, by dividing the numerator^ or by unuUiplying the denomi^ 
nator by that number, i 
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Note. — The namerator should alwsys be divided,(when it can be 
done without a refnainderi^ In all other cases, the denoimnator should be 
multiplied. 

From the preceding remarks and illustrations, we learn thai 
^iffhatever operation is performed on the numerator of a fraction^ 

the SAME OPERATION IS PERFORMED 071 tJlC VALUE of the frOC- 

tion i but that [the effect produced on the value of any fraction 
is the reverse of ^e operation performed on its denom- 
inator.^ 

$ 08« 6. A fraction is multiplied hy afraction^ (bjy muUi' 
plying the numerators together for a new numerator , and the 
denominators for a new denominator,"^ 

For example : Let it be required to multiply ^ by f . Ag^reeably to the 
principles already explained, if I multiply the denominator of the fraction 
j- by 4, the other denominator, I shall obtain ^ of that quantity, yiz., 
•^ ; and if I multiply this quantity, viz., yV/^y 3^ the other numerator, 
I shall make this value three times as large, that is, it will become i%- V 
therefore, -^^ »• i of ii or i X i == A* 

In acct^dance with the above, the scholar may multiply the 
following fractions : — 



1. Multiply ^ by |^. Ans. ^. 

2. Multiply J by f . Ans. ||. 

3. Multiply I by J. Ans. J|. 
4/ Multiply y»Y by |. Ans. f J. 
5. Multiply f by -j^. Ans. -^ §^. 



6. Multiply -j^ by ^. Ans. <g^. 

7. Multiply J. J by f . 

8. Multiply ^y by f . 

9. Multiply If by ^. 
10. Multiply ^ by ^. 



§ 69. 7. A frctction is divided by another fraction^ by 
inverting the divisor, and multiplying them together, as bejkre.^) 

A unit is contained in the fraction f , three fourths of oace ; 
j. is consequently contained in the same fraction twice as often, 
viz*., I of a time ; and ^, th];ee times as often, viz., f of a time ; 
which fractions are obviously obtained by multiplying J by j 
and ^ inverted. Again, suppose it be required to find how 
many times J is contained in |. As before, a unit, or 1, is con- 
tained in J seven eighths of a time ; J would be contained in 
it four times as often, viz., ^ of a time, and f would be con- 
tained in the same only one third as often as ^, viz., ff of 
a time,= l^, or 1^. This result is obtained by inverting 
the divisor f, and multiplying it into the dividend, f ; thus, 

The foUov^ing examples may now be performed : — 



1. Divide } by |. Ans. }. 

2. Divide f by |. Ans. |}. 



3. Divide ^ ^y A- ^'**- tt- 

4. Divide J by |i. Ans. |j. 
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5. Divide ^ by f . Ans. ^. 

6. Divide ^^y by j^. Arts, f J. 

7. Divide f by ^. 



8. Divide f by ^. 

9. Divide f by j-. 
10. Divide jf by J. 



^TO. 9. Ij^ the numerator and denominator of anyfra^ 
tion he both multiplied or both divided by the same number, 
'the value of the fraction will not be altered.) 

Of this principle no ezplanatipn is necessary. The valae of the frac- 
tion htmg the quotient arising from dividing the numerator by the 
denominator, it is obvious that, if both the terms be doubled, or repeated 
mny ntonber of times, the value of the quotient will not be an^cted. 



REDUCTION OF FRACTIONS. 

CASE I. 
§ Tl. To REDUCE Fractions to their lowest Terms ; 

OR, TO FIND THE LOWEST TeRMS BY WHICH THE VaLDB 

OF A or^EN Fraction can be expressed. 

lilUlC. — 'IHvide both numerator and denominator by any 
number that will divide them both without remainder ; then 
divide the quotients obtained, in the same manner y and so con" 
tinue to do till there is no number greater them 1 that will 
divide them. The last quotient will be the numerator and 
denominator required. 

Ex. 1. Reduce |f to its lowest terms. Operation : |f ~ 
G ::= I ; and I -i- 2 = f , its lowest term. 

2. Reduce |^ to its lowest terms. Ans. | J. 

3. Heduce -Jf ff to its lowest terms. Ans. ^. 

4. Reduce ^\ to its lowest terms. Ans. f . 

5. Reduce |f to its lowest terms. Ans. J. 

6. Reduce ^^fy to its lowest terms, Ans. f^. 

7. Reduce 1^ to its lowest terras. Ans. j^. 

8. Reduce ^ ^ ^ ^ to its lowest terms. Ans. ^. 

9. Reduce ^VA *<> i*s lowest terms. Ans. ^. 

10. Reduce ^^^ to its lowest terms. Ans. ^. 

11. deduce .^^^ to its lowest terms. Ans. i^. 

12. Reduce J^ to its lowest terms. Ans. 4,*, 

13. Reduce ff to its Jtowest terms. Ans. f . 
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CASE II. 

^ 73* To REDUCE A Whole Number, or a Mixed 

QUANTITT, TO AN IMPROPER FRACTION. 

3&Ul(. — iff the given quantity he a whole number ^ multiply 
it by the proposed denomincUor ; the product will be the numer* 
ator; but, ijit be a mixed quantity ^ multiply the whole number 
by the denominator of the fraction y and to the product add the 
given numerator ; then, under the number thus produced, write 
the denominator^ 

Ex. 1. Reduce 21 to a fraction whose denominator is 9. 
Operation : 21 X 9 = 189, the numerator ; the fraction, there- 
fore, is -i-|A. 

2. Reduce 8^ to an improper fraction. Operation : 8 X 
3=24, and 24-^ 1 =25, the numerator ; therefore, ^ is the 
answer. 

3. Reduce 16^ to an improper fraction. Ans, •^. 

4. Reduce 17^^ to an improper fraction. Ans, ^f^. 

5. Reduce 47^ to an improper fraction. Ans. X^^, 

6. Reduce 135^ to an improper fraction. Ans, ^^K 

7. Reduce Ij^ to an improper fraction. Ans. }j-. 

8. Reduce 1728f ^ to an improper fraction. Ans. M^|XX. 

9. Reduce 9^ to an improper fraction. Ans. -^. 

10. Reduce I2f to an improper fraction. Ans. ^^, 

11. Reduce 8 to a fraction whose denominator shall be 9. 

Ans. -7^. 

12. Reduce 16 to fraction whose denominator shall be 12. 

Ans ^. 

• CASE III. 
^ 7S* To REDUCE AN ImFROPER FRACTION TO A WhOLE 

OR Mixed Number. 

IftUlt* — Divide the numerator by the denominator ; the 
quotient will be the whole number, ff there be any remainder, 
place it over the denominator, at the right of the whole number. . 

NoTX. — The true quotient includea both the whole number and fno- 
tion. In all cases of division, therefore, the remainder, if any, constttutea 
the numerator of a fraction of which the divisor is the denomincton 

Ex. 1. Reduce J^ to a mixed number. 

OPERATION. 

17)141(8 
136 

5 rem. ; therefore, 8^ is the answer. 
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2. Reduce -^^ to a mixed quantity. Ans. 15^^. 

3. Reduce -7^ to a mixed quantity. Ans. 13|. 

4. Reduce ^- to a mixed quantity or whole number. Ans. 7. 

5. Reduce ^^ to a mixed quantity. Ans. 5^^. 

6. Reduce -^^ to a mixed number. Ans. 10^f|. 

7. Reduce -S^ to a mixed number. Ans, 56^. 

8. Reduce -^^ to a mixed number. Ans, 5&^. 

9. Reduce ->-f & to a whole number. jins. 12. 

10. Reduce -f f to a mixed number. Ans. 6^., 

11. Reduce ^^^ to a whole or mixed number. Ans, 288; 

12. Reduce ^^^^ to its proper number. Ans, 2704^. 

CASE IV. 

§ 74. To REDUCE Compound Fractions to Simple ones. 

i8rUl0 1st. — t Multiply all the numerators together for a new 
numerator^ and all the denominators for a new denominator ^ 
and reduce the new fraction to its lowest terms, by Case I, 

Ex. 1. Reduce § of ^ of |^ to a simple fraction. 

Performed : 2 X 3 X 5»30, the new nomerator ; and 3 X 4 X 6»72, 
the new denominator ; therefore, -^^ is the fraction required, but suscepti- 
ble of being expressed in lower terms ; therefore, ^i-i-G=^, 'Ans, 

Compound fractions may be reduced to simple ones, however, 
much more expeditiously, by canceling. The labor of reducing 
to lower terms is thereby avoided. 

3&Ul0 2d. — ^raw a horizontal line, d'p} place all the numer^ 
ators above the line, and all the denominmors below if. Cancel 
the numbers as far as practicable, as taught in the Rule for 
.Canceling; then make the product of the numbers remaining 
above the line the nao numerator, ana the product of those re-- 
maining below, the new denominator. ) 

Note l.-^If there be nothing remaining above the line, afler cancel- 
ing, 1 will always be the ndraerator of the new fraction. > The same is 
true of the denominators. 

Ex. 2. Reduce j- of { of f to a simple fraction. 

Statement : ' ' . Canceled ; ' ' . Ans, vW, 

2. 4. 5 8. 4. 5 ^^ 

Example 1st stated and solved by canceling : 

2. 3. 6 ^ , , 8. B. 5 

--7--. Canceled: -—---. Ans.n^, 

3. 4. 6 8. 4. 6 **• 

2 



REDUCTION or rRACTlONS. Ill 

3. Reduce f of ^ ^^it ^ ^ simple fraction. 

6. 1. 14 ^ , , a. 1. U A ^ 
Statement : r— r—— • Canceled : ^ ^ . . Ans, ±. 

7. 2. 24 % ». 24 * 

4 

Note 2. — /Whenerer the procfact of any two numbera on one 'Bide of 
the line will Mncel any namber on the opposite side, they may be so can? 
celed ; as, in the last example, 7 and 2 below the line cancel 14 aboTQ iti 

4. Reduce f of -ff of f of ^ to a simple fraction. 

B 2 

Statement: ' , ' ' . Canceled: ' ^' — '■ — , 
0. 13. 5. 8 ^. 13. S. &' 

3 % 

and 7X^=14, numerator; and 13X3 = 39, denominator; 

therefore the new fraction is '^. 

5. Reduce f of -^ of -j^ of -j^ of -/^ to a simple fraction. 

Ans, ^. 

6. Reduce i of f of | of | of | of f of | of f of ^^ to a 
simple fraction. Ans. -^. 

7. Reduce || of f of ^^ of f of f of f to a simple fraction. 

Ans. fjf . 

Note 3. — rlf any term of a compound fraction be a mixed number, it 
must be reduced to an improper fraction before stating. 

8. Reduce ^ of ^ of 4§ of |> of ^ to a simple fraction. 

4J = Jgt ; therefore, statement : ^-^ — :r~r^ > which, canceled, 
will give the Ans. i. ^* ^' ^' ^' ^ 

9. Reduce § of 7-} of f of 2^ to a simple fraction. 

Ans. 3^1=6^. 

10. Reduce ^ of f of f of f of f to a simple fraction. 

Ans. 1^. 

11. Reduce -^ of f- of -}-|^ to a simple fraction. Ans. j~|- 

12. Reduce -^^ of f of { of ^^ to a simple fraction. Ans. -g^j. 

13. Reduce -f^ of -ff of f j- to a simple fraction. Ans. \^. 

14. Reduce f of |- of ^7 of j^ to a simple fraction. Ans. ■^. 

15. Reduce f of 6^ of 5f to a simple fraction. 

Ans. Afi, or 70|. 

CASE V. 

^Ttf* (/To CHANGE Fractions fboh one Denomination 
TO another, without altering the Value. 

JF%rst. To reduce Fractions of low Denominations to thttse 

of higher Value. 

3&ttl0« —\Dtvide the Jractton, or, what is the same thing, 
muUipJy the denominator hy such numbers as are required to 
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reduce the given guoMtity from the given to the RBavi|tBo de- 
nomination.^ 

Ex. 1. Reduce ^ of a penny to the fraction of a pound. 

The numbers required to reduce pence to pounds, are 12 and 20 ; 

therefore, ^ of a penny is to be divided by these numbers ; and since 

this^can be effected, in the present case, only by multiplying tlie denomi- 

5' 5 , 

nator, the operation will be, - ; and this, by Case I., is 

'^ 6X12X20 = 1440 ^ 

reduced to y^^^,. which is the fraction required. Hence, |- of a penny 

equals -^i^ of a pound. 

The canceling principle may, however, be successfiilly ap- 
plied in the solution of sums of this character. 

3!lUl( FOR Canceling. — Phtce the numerator of the given 
fraction above a horizontal line^ and its denominator beloto it ; 
then place also below the line, such numbers as are necessary 
to reduce the denotnination given to that required. Cancel, Sfc.^ 
as before. 

We will solve the above example by this rule also. 

Statement: ^ ,^ ^ . 
6. 12. 20 

The scholar should compare the statement with the rule, to see that he 

S 
understands its application. The above statement canceled : « -„ ; 

4 

and 6 X 12 X 4 ss 288, the denl»minator, as before, and nothing remains 

as a numerator; therefore, as before, ij-j-^ of a pound is the answer. 
(See Note 1, Case IV.) 

2. Reduce j^ of a farthing to the fraction of a shilling. By 

3 3 

the common rule, - ^ — , which, by Case I., equals 

4X4X12 = 192' ^ 

3 

^, Ans. By the rule for canceling, --. The same, can- 

celed, — = -J^ Ajis. 

4. 4. IX ^^ 

4 

3. Reduce f of a penny to the fraction of a pound. State- 

°*®"*' 5. 12. 20 ' ^^^^^^^' I ^^ 20 ' andSX 3X20 = 300; 

3* 
therefore, Ans. -^j^. 

4. Reduce ^ of a gallcxi to the fraction of a hogshead. 

Ans. yfy. 

Statement : ----. The 63 below jW line reduces the gal- 
Ions to hogsheads. 
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fi. Reduce f of an ounce Troy to the fraction of a pound. 

Ans. ^. 

6. Reduce -ff of a minut^ to the fraction of a day. 

Ans. x^gTr- 

7. Reduce -^^ of a pound avoirdupoia to the fraction of a 
cwt. Ans. y-Jj. 

8. Reduce f of a nail to the fraction of an ell English. 

Ans. yf ^. 

9. Reduce -fj of a penny to the fraction of a pound. 

10. Reduce i^ of an hour to the fraction of a year. 

^70. Secondly. To reduce Fractions of high Denomina- 
tions to equivalent Fractions of lower Denominations. 

l&UlC* — 1 Multiply the numerator by such numbers as are 
required to rMuce the given quantity from the given to the re-- 
quired denomination, and then, by Case J., reduce the result to 
its lowest terms^j 

Ex. 1. Reduce ^ of a shilling to the fraction of a farthing. 

To reduce Bhillings to farthings, we multiply by 12 and 4 ; therefore, 
g'jj X 12 X 4 = Jl; and, by Case I., If = i, J^ns. 

iftttte FOR Canceling. — Place the numerator of the given 
fraction above a horizontal line, and the denominator below, as 
before ; then place above the line such numbers as are necessary 
to reduce the denomination given to that required. Cancel, S^c, 

as before. 

1 12 4 
The above sum solved by this rule. Statement: -^; — '—. 

1. V%. % 
The same canceled : -^ — '— ; therefore, ij. of a farthing is 

the answer. & 2 

The scholar will carefully observe the difference between the state- 
ment here, and the one given for reducing low denominations to high. 

2. Reduce ^4^ of a pound to the fraction of a penny. Ans. #. 

1. 20. 12 

Statement: -t . 

360 

3. Reduce y J^ of a pound Troy to the fraction of a pwt 

1- 12. 20 
Ans. ^, or 2f pwt Statement : — . . 

4. Reduce -^ of a pound Troy to the fraction of an ounce. 

Ans. ^. 

5. Reduce -j^ of a penny to the fraction of a farthing. 

J* Ans. J. 
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6. Reduce Q^o \ y^ j5 of a mile to the fraction of a barley-cori^ 

7. Reduce j^ of a cwt. to the fTaction of a pound avoirdu- 
pois. Ans. ^. 

8. Reduce yf ^j- of an ell English to the fraction of a nail. 

Ans. f. 

9. ' Reduce tiW ^^ ^ y^^ ^^ ^^® fraction of an hour. 

Ans. -ff. 

CASE VI. 

§ 77* To REDUCE Fractions of a higher Denomina- 
tion TO THEIR Value in Whole Numbers of a lower 
Denomination. 

lS'ttl(» — Reduce the fraction to its next lower denomination^ 
by multiplying the numerator by the requisite number, and 
divide the product by the denominator ; the quotient thus ob' 
tained will be a whole number of the lower denomination, and 
the remainder, if any, may be reduced and divided as before. 
This process may be continued till nothing remains, or till the 
fraction is reduced to the lowest denomination. 

Ex. 1. Reduce f of a pound sterling to its value in shillings 
and pence. 

OPERATION. 

2 = numerator. 

Div. by denom.- 3 ) 40 = shillings. 

13 s., and 1 s. remains, which equals 12d., 
and 12 d. -^ 3 == 4d. Therefore, 13 s. 4 d. is the required num- 
ber. 

It is evident that f of a pound sterling is 20 times as manjp thirds of a 
shilling, viz., iJLaslSx shillings; and 4 of a shilling is 12 thirds of a 
penny, that is, j^ =: 4 d. Hence, -^ of a pound is 13 s. 4 d. 

2. Reduce ^ of a pound sterling to its value in lower 
denominations. 

Solution : ^ of a pound z= J^ of a shilling, and f } of a shil- 
ling z= ^^ of a penny =z 4 d., Ans. * • 

3. Reduce | of a pound Troy to its integral value. 

Ans. 9 oz. 

4. Reduce ^ of a day to its integral value. Ans. 1 h. 20 m. 

5. Reduce -fiy of an hour to its value in whole numbers. 

Ans. 54 m. 
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. 6. Redace ^ of a hogshead to its Talae in whole numbers. 

Ans. 2 qt. 1 pt. 1 gi. 

7. Reduce J of a quart to its integral value. 

Ani, 1 pt. 1 gi. 

8. Reduce f of an ell English to a whole number. Ans. 3 qr. 

9. Reduce ^ of a yard to a whole number. Ans, 3^ qr. 
10. Reduce | of an ell French to a whole number.' 

Ans, 4 qr. 

CASE VII. 

^ 78. to reduce the lower denominations of a 
Compound Number to Fractions of a higher De- 
nomination. 

2[lUlt» — Reduce the given quantity to the lowest denomi' 
nation in that quantity , for a numerator of the fraction ; and 
then reduce a unit of the higher denomination to the same 
denomination with the numerator y for the denominator of the 
fraction. This fraction reduced to its lowest terms by Case I, 
will be the one required, 

Ex. 1. Reduce 2 qr. 2 n^. to the fraction of a yard. 

Operalion : 2 qr. 2 na.= 10 nails, the numerator ; and I yd. s=s4 qr., and 
4 qr. r= 16 nails, the denominator. Therefore, X^ is the -fraction, which 
equals 2, Ans. 

The operation may be much abbreviated by canceling; for 
which the following will be found a convenient rule : — 

3£ttl0 FOR Canceling. — Reduce the given quantity to the 
lowest denomination mentioned, {if it consist of different denom- 
inationSy) and place it above a horizontal Une; and beneath the 
same line place the numbers required to reduce this denomination 
to the required denomination. Cancel, multiply, S^c, and the 
terms of the required fraction will be obtained, 

Ex. 2. Reduce 3 s. 4 d. to the fraction of a pound. 
Operation : 3 s. 4 d. = 40 d. ; and pence are reduced to pounds 
by dividing by 12 and 20. Therefore, 

a 

Statement: .rr-^, Caaceled: 



12. 20 ' 13. sa. 

6 
Nothing remains above the line ; the numerator of the required fraction, 
therefore, is 1 ; and 6 remains below the line, and consequently is the de* 
nominator. Therefore, 4- is the fraction required; and 3s. 4d. is i. of a 
pound. 
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3. Reduce 2 roods and 90 rods to the fraction of an acre. 

2 roods and 30 rods r=: 110 rods; and rods are reduced to 
acres, by dividing by 40 and by 4. The statement, therefore, is, 

; and the same, canceled, is, = -JJ, Ans. 

4. Reduce 12 ounces to the fraction of a pound avoirdupois. 

Ans, f . 

5. Reduce 26 gal. 2 qt. to the fraction of a hogshead. 

Ans. -jS^. 

6. Reduce 3 fur. 20 rods to the fraction of a mile. Ans, ^^. 

7. Reduce 3 qr. 2na. to the fraction of an ell English. 

Ans, /^.. 

8. Reduce 2 dr. 2 sc. to the fraction of an ounce. Ans, \, 

9. Reduce 2 qr. 24 lb. to the fraction of a cwt. An&, ^. 

10. Reduce 6 oz. 10 pwt. to the fraction of a pound Troy. 

An&, ^. 

11. Reduce 6qt. to the fraction of a bushel. Ans. ■^^. 

12. Reduce 12 h. 30 m. to the fraction of a day. Ans. If-. 

13. Reduce 4 d. 12 h. to the fraction of a week. Ans. ■^^. 

14. Reduce 15 deg. 30 m. to the fraction of a sign. Ans. |^ 

CASE VIII. 

§79* To REDUCE Fractions having different Dc- 

NOMINATORS, TO EQUIVALENT FRACTIONS HAVING A 

qoMMON Denominator. 

ISrttlt* — Multiply all the denominators together, for a new 
denominator, wnd each numerator into all the denominators- 
except its- own, for a new numerator to etuh fraction. The 
several numerators, placed over the common denominator, will 
give the required fractions. 

Note. — The fractions should be reduced to their lowest 
terms before multiplying. 

If the scholar looks carefally into the nature of this rule, he will see 
that the operation consists simply in multiplying the numerators and 
denominators by the same numbers ; and he has already learned that this 
does not affect the value of the fraction. 

Ex. 1. Reduce f, f, and -^^ to a common denominator. 

PERFORMED. 

7 X 5 X 11 = 385, the common denominator. 

6X5X11 = 330, the num. for f , which therefore = fff . 
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4 X 7 X 11 = 308, the numerator for | ; therefore, f = f ||. 
8 X 5 X 7 =280, the numerator for ^-S^; therefore, ^ = fff. 
The required fractions, therefore, are, ff ^, |Jf, §||. 

2. Reduce j-, ^, j^, ^, to a common denominator. 

^^' -f^JSy -i^TJy t¥it» ^^ -Nxs- 

3. Reduce f , f , ^, and f , to a common denominator. 

, „ , , -^w^- if f , /A> i%^» zVj- 

4. Reduce ^, -y^, -j^, and ^^, to a common denommator. 

^ ^«^. m*. -mv, ifWv, ill »• 

5. Reduce {, f , f , and -j^, to a common denominator. 

, ^"s- m, iti». «*». tW<i- 

6. Reduce ^, ^, {-, and -^f to a connnon denominator. 

^"s- tWs. a-a. iiti. mi- 

At the commencement of this rule, the scholar was instructed relative 
to the peculiar form and nature' of fractions, and made acquainted with 
certain principles of universal application. In the course of the pre- 
ceding eight cases, he has been taught the various changes of which 
fractions are susceptible, while their value remains unaoected. His 
attention will now be directed to those operations by which their value is 
affuted. 
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§ 80. If the scholar will turn back to Simple Addition, 
he will there find it stated, that numbers or quantities of the 
same kind only, can be reduced to a ^ngle number or quantity 
by adding. The same is true of fractions. It is obvious that 
•^ of a shilling and ^ of a penny make neither f of a shilling 
nolr*f of a penny. But ^ of a shilling miikes ^ of a penny ; 
and to this we can add ^ of a penny, and the amount will be- 
-y^ of a penny. . 

Thereforey before we can add fractions^ they must he reduced 
to the stme denomination^ (See Case V.) 

It is equally impossible to add fractions whose denominators are unlike, 
j* of a shilling added to ^ of a shilling makes neither §- of a shilling nor 
i of a shilling. But j- of a shilling =ss{ of a shilling ; and { -|- ^ ss= J of 
a shilliag. 

Fractions must therefore be reduced to a common denominaioi% 
before they can be united, (See Case YIII.) Hence we have 
the following rule : — 
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SRttlt* —{Reduce aU the fractions to the same denomination, 
and also to a common denominator ; then add their numerators, 
and place their sum over the common denominator, Ifthefrac^ 
tions produced be improper, reduce them to a whole number or 
mixed quantity^ 

m 

Note. — If any of the fractions are compound, tb^jr must be reduced 
to simple ones, before they can be reduced to a common denominator. 
(See Case IV.) 

Ex. 1. What is the sum of ^ and f ? — These fractions, re- 
duced to a common denominat<»: by Case VIII., become /^ and 

^f, and ^T + M= H> ^^ IsV* ^«^- 

9. What is the sum of f of J, and | of |? — By Case IV. f 

of } = /j> and t of f = I, and ^if + 1 = -jP^^ + ^Sy, (see Case 

VIII.) and ^^ + T^ = +*i, or l^Jir- 

3. What is the sum of ^ and f ? Ans, -y-, or If. 

4. What is the amount of f of ^, and f of 44 ? Ans. ^J. 
6. What is the amount of 18 and 16, and i of J ? Ans, 34f , 

Note 2. — When whole numbers are combined in the same operation 
with fractions, add each separately, and unite them, as in the above sum. 

6. What is the amount of 21, 7, J, and ^ of i? Ans. 29^. 

7. What is the amount of f of a penny add^d to ^ of a j^. ? 

ExFLAiTATioN. — "J of a £.s=r A^ of a penny ; and J of a penny -f" ^ 
of a penny s=:-3|^T^ of a penny, and this equals 28. 3 d. 1§ qr. Ans. 

8. What is the amount of f of a yard and j^ of a nail ? 

Ans, 3 qr. 0^ na. 

9. What is the sum of ^ of a pound added to j- of a shilling V 

^ns. J-gi s. = 17 8. 2d. 

10. What is the sum of J of ^, and f of |i ? Ans. \%, or If a. 
m 11. What is the sum of ^ of $ of f off of ^ off, and ^ ? 

Ans. ^. 
, 12. What is the sum of ^ of a ton added to f of a cwt. ? 

Ans. llfl cwt. 

13. What is the sum of f of a day added to ^ of an hour ? 

Ans. 19-j^ hours. 

14. 'What is the sum of ^ of a pound, f of a shilling, and j. 
of a penny ? Ans. 3 s. 2 d. 2 qr. 

15. What is the sum of ^ of a week, } of a day, and ^ of an 
hour ? Ans. 1 day, 22 hours, 15 m. 
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SUBTRACTION OF FRACTIONS. 

^ 81 • As we can subtract a quantity from another of the 
same kind only /it is obvious that the same preparations are 
necessary to perform operations in this rule as in the prece- 
ding;* therefore, 

3&Ute« — tPrepare the fraction as in addition, then suhstract 
the less numerator from the greater, and place the remainder 
over the common denominatof^ 

It will be obvious that the .difiereoce of the numerators is 
the difference sought. 

Ex. 1. From J take -J. Operation: ^ — J = fi — 2^== 

2. From f take ^T- f — A- = ill— T^dV=^A» ^«*- 

3. From f take f . Ans, ^. 

In this last exunple, it is evident that, as the denominators arc the 
same, the operation consists in sabtractinff the numerators onl^. The 
same is true of all similar examples, provided only that the fractions are 
of the same denomination. 

4. From \^ take ^. Ans. ^, or J. 

5. From |f take jf . Ans. ^. 

6. From ^ take /^. Ans. ^§, or f . 
. 7. From f f take ^|. Ans. ^, or f 

8. From ^ of a pound take ^ of a shilling. ^ of a pound =r ^Q. 
of a shilling, and ^ = ^^ of a shilling. Therefore, ^ — f 
= \5. of a shilling, and ^^ of a shilling := 9 s. 2d. 

9. From f of a league take ^ of a mile. 1 league = 3 
miles ; therefore, f of a league = f of a mile ; and J of a mile 
= f of the same ; hence, f — | = |.or If of a mile, which is 
the distance required. 

10. From j- of a shilling take f of a penny. 

Ans. ^, or 5^ pence. 

11. From ^ of a day take f of an hour. 

Ans. -if^, or 20^^ hours. 

12. From -^^^ of a pound avoirdupois take ^ of an ounce. 

Ans. ^^, or 13^§ ounces. 

13. From f take i of § of f. Ans. i. 

^off off = :J, andf— ^=iorf 

14. From ^i of an ell English take j- of a yard. 

Ans. f^, or 2^ qr. 

15. From 9f take 6^. Ans. i^. 
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16. From 19 yards take 5J yards. Ans. 13^^. 

17. From 7 ellt English take 4J yards. 

Ans. ^=H yards, or 3f ells English, 

18. From |^ of a pound sterling take f of a penny. 

Ans, ^y- of a penny, or 28. Hi d. 

19. From f of a rod take f of a foot. Ans. ^ or 10^ feet. 

20. From f of an ounce take J of a pwt. 

Ans, 4^ pwt, or 16^ pwt. 



MULTIPLICATION OF FRACTIONS- 

5 89. A fraction may be multiplied by a whole number, 
.'either by multiplying the numerator or dividing the denominator 
^y that number.^ This has been ftilly illustrated in section 
4th of Fractions. 

V 

Ex. 1. Multiply i by 16. Ans. ^ » or 5^ 

2. Multiply 4 by 8. Ans. ^, or 6^. 

3. Multiply I by 9. Ans. ^\ or 7f 

4. Multiply f by 3. Ans. ^, or 2f . 
6. Multiply f^ by 7. Ans. ^, or ^%. ^ 

6. Multiply fi by 8. Ans. ^, or 7. 

7. Multiply ii by 12. Ans. ^, or 11. • 

8. Multiply ff by 3. Ans. ^, or ^. 

A fraction is multiplied into a whole number equal to its de- 
nominator, by reeding thai denominator^j 

9. Multiply ii by 21. By dividing i^ by 21 , I take ^^ 
part of 15 ; if, then, this ^ part be repeated 21 times, it is evi- 
dent that the value of all the parts will equal 15. 

10. Multiply ff by 82. - Ans. 72. 

11. Multiply i by 9. Ans. 7. 

12. Multiply \i by 73. Ans. 41. 

13. Multiply f^ by 43. Ans. 21. 

^83. To MULTiPLT Fractions bt Fractions. 

i&Ul0* — MuUiply the numerators of the given fractions to^ 
gether, for the required numerator^ 4md the denominators, for 
the required denominator;^ them^ by Case J., reduce the terms 
as far as practicable. 
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Note. — Mixed numbers are to be reduced to improper fractions befoie 
multiplying ; or we may first multiply the integers, and then the frac- 
tions, and add their products. 

Ex. 1. Multiply ^ by J. | X i = H» a^d fi -^ 3z= A, 
Ans, 

2. Multiply! by f %X i=H = jh» Ans. 

3. Multiply 7 J by ^, 7J = 4^, and 2^ = ^. and Jy^ X 
^- = J|a = ^5., or 25, Ans, 

3&tlfe FOR Canceling. ^--^^Itice the numerators of the given 
fractions above a horizontal hne, and their denominators oelow 
the same. Cancel, multiply, Sfc, as beforii 

One important advantage of the above rule will be found in the fact, 
that it always gives the answer in its lowest potsible te^my. 

4. Multiply i by f 

Statement : -^. Canceled : -^ =T\r> ^^' 

2 

6. Multiplyf of^of Jby^off of|i. 

3. 1. 2. 1. 2. 11 ^ , , ». 1. S. 1. % 11 
StateiRgnt^ ^ ^ 3 ^ ^ ^^ . Canceled: ^ ^^ ^ ^ ^^ ; 

2 
therefare, 11 enumerator, and 2 X 6 X 9 X 12= 1296, de- 
nominator, and t:H^9 Ans, 

6. Multiply ^ by A. 

9. 3 

Statement : ' - Ans. t\r« 

7. Multiply i by 2J. ^»5. ^, or 2^. 

8. Multiply 16^ by 12^. Ans. 203 J. 

9. Multiply 13i by 9|. Ans, 124^. 

10. Multiply i of f off of J off of f off off, by i of A 
of i of If. -Ajm. ^y. 

In solving sums by canceling, like the above, the necessity of reducing 
compound fractions to simple ones is avoided. 

11. Multiply i of 19 by f. 

Statement : ^ — ~. Ans. ^, or 4f • 

If any whole numbers are given as parts of the dividend, it 10 only 
necessary to write them above the line, as in the last example ; or, if they 
are given as parts of the divisor^ they only require to be placed below the 
line ; the operation then proceeds as before. 

12. Multiply f of 10 by f. Ans, 2. 

13. Multiply 144 by ^, Ans. 12. 
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14. Multiply 395 by i of f. Ans. J^, or 52f . 

16. Multiply f of 3 times ^^^ of 5 times J of ^ of i, by f of 

f of f of tV- " ^^^' i- 

16. What will 2J tons of hay cost, at 16f dollars per ton t 

• Ans. 41 j^ dollars. 

17. What will 2j barrels of sugar cost, at 18 J dollars per 
barrel ? Ans, 42^2- dollars. 

18. What will 8j- pounds of tea cost, at 1;^^ dollars per 
pound? Ans, 10-f| dollars. 

19. What will 4| cords of wood cost, at 2^ dollars per 
cord? Ans, 17^ dollars. 

20. What will 9i yards of cloth cost, at ^ dollar per yard ? 

Ans. 7|> dollars. 

21. What will 34 gallons of wine cost, at If dollars per 
gallon ? Ans, ^5^ dollars. 

22. What will 12j- barrels of sugar cost, at 15 j- dollars per 
barrel ? Ans, 190f dollars. 

23. What will 22^ pounds of lard cost, at i dollar per 
pound ? Ans. *2j^. 
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m 
I • . 

^ 84ll« Division of Fractions is naturally divided into the 
three following kinds, viz., /the division of a fraction by a 
whole number ; the division of a whole number by a fraction ; 
and the division of a fraction by a fraction.^ 

Division of fractions by a whole number was fully illustrated 
in Sec. 5th of the remarks introductory to this rule. It is, 
therefore, necessary here merely to repeat, that a fraction is 
divided by a whole number,, either by dividing its numerator , or 
multiplying its denominator l>y that number, 

Ex. 1. Divide j^ by 9. Ans, ^, 

2. Divide f by 7. Ans. ^. 

3. Divide y by 11. Ans, i%, 

4. Divide fj. by 3. Ans, ^, 

5. Divide fi by 9. Ans. ^, or ^. 

6. Divide ^ by 8. Ans. ^^. 

7. Divide^ by 6. Ans. ^. 

8. Divide V by 5. Ans. ^. 

9. Divide ;tj by 12. Ans, j^. 
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10* Divide Jf by 7. Ans. -f^. 

11. Divide Y ^J 40. Ans. ■^^. 

12. Divide i by 72. Ans. y^. 

It 18 obvioiu that the quotient arising from diyidin^ a whole number 
by a fraction, must be as much larger than the number itself, as a unit or 
1 is greater than the fraction ; or, in other words, the giyen dividend 
must Dear the same ratio to the required quotient, as the numerator of the 
fraction bears to its denominator. A unit, or 1, is contained in 6, six 
times ; ^ is contained in the same number, twelve times, and ^, eighteen 
times ; and }, half as many times as |, viz., nine times. The'operation to 
obtain this last quotient is as follows : 6 X 3sbs18, the number of thirds 
in 6; and 18-i-2:^9. 

For dividing a whole number by a fraction, we have, then, 
the following rule : — 

§ 8«i* MuUiply the whole ntanber hy the demonUnatar of 
the fraction, and divide the product by the numerator, 

Ex. 1. Divide 9 by |. Operation :9X4 = 36, and 36-^-3 
= 12, the quotient. 

2. Divide 16 by f . Operation : 15 X 6 = 90, and 90-t- 5 = 
18, quotient. 

OperaticHis of a similar character may be performed by can- 
celing. 

Klllf FOR Canceling. — Place the whole number above a 

horizontal hne^ and invert the fractional divisor ; that is, place 

the denominator above the line, and the numerator below, Canr 

eel, 4*^* 

7 
21 7 IKl 7 

3. Divide 21. by i. Statement: — ^-. Canceled: — ^— , 

and 7 X 7= 49, the quotient required. 

42 7 

4. Divide 42 by f. Statement: —^. Ans. 49. 

The fdlowing sums may be divided by either of the above 
rules: — 

5. Divide 18 by f Ans. 42. 

6. Divide 63 by -^. Ans. 91. 

7. Divide 63 by A. ^n5. 77. 

8. Divide 42 by f. .^115.47^. 

9. Divide 66 by). Ans. 99. 

10. Divide 121 by f Ans. 138f 

11. Divide 101 by ^. Ans. 110^- 

12. Divide 32 by t. Ans. 4^. 



^ 

i 
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^ SO* That the scholar may he enahled to eommenee imdenrtand- 
ingly the division effractions by fractions, he may turn back, aoMl review 
the seventh section of the remarks introductory to Fractions. It is there 
said, that a fraction it divided by another fraction(by inverting the divisoTf 
and then mtUtiplying them together as in muU^licatioi^ 

1. Divide i by f Ans. H, or 1^*^. 

2. Divide | by ^. Ans. -^, or 1 J. 

3&Ul( FOR Cancewng. — (Proceed in all respects as in multi' 
plication of frojctionSy in arranging the terms of the dividend; 
then invert the divisor; that is y place the numerators below, and 
the denominators above, the line. Proceed to cancel, 4*^ 

Ex. a Divide 4f by ^. 

- 3 3 

Statement: ' , . Canceled: ■ ' . 

Id. 5 %Qt> a 

4 

3X3 = 9, for 2i,^«s. 

Note. — i^hen the divisor is a compound fraction, each fraction io the 
divisor must be inverted^^ 

*\ A A K 

4. Divide f of ^ by J of f . Statement : ' . Can- 

4. V. I* o 

celed : '—^—x therefore, 4, or 4, is the answer required. 

4. 5. 1. « ' » T» > 

5. Divide if of |i iJy | off Statement : ^^ ^ ^ ^ 

Ann, iffi: or l^f^, 

6. Divide f <rf^ o^i l>y i «f f o^ A* ^»*- 1> ^ ^i- 
7 Divide I by f ^nj. 2. 

8. Divide ^ of f <rf if of if of f f of J by f of f of ^ 

9. Divide 4^ by f of 6. Ans. 1^. 

10. Divide Gf by f of 4. Ans.V^. 

1 1 . Divide f of § by f of 6^. Ans, ^. 
1% Divide 6 by ^. Ans. 18. 

13. Divide 3^ by 2J. ilns. 1* 

14. Divide f by 12. ^iw. tV- 

15. .Divide i of f by f of i- Ans. IJf . 

16. Divide f of 72 by 4 of 66. Ans. 7^. 

17. Divide if by 6. Ans. ^. 

18. Divide f by 7. -4»5. ^. 
19» Divide ^ by 3. il»«. ^. 

20. Divide i by 8. ^«- t^. 

21. Divide 8 by i. Ans. 16. 
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22. Divide 12 by f . Ans. 18. 

23. Divide 41 by f . Ans, ^K 

24. Divide 35 by f . Ans, 49. 

25. Bought 8 lb. of coffee, for $f of a dollar. What was the 
cost of ojie pound? Ans, ^, or ^^ of a dollar. 

26. Bought 9 pounds of sugar, for ^^ of a dollar. What was 
the price of a pound ? Ans, -^^f^ of a ddlar. 

27. In 8} weeks a family consumes 84^ pounds of butter. 
How much is that per week 1 Ans. 10/^^. 

APPLICATION, 

1. What are the smallest terms in which the fraction f ^ 
can be expressed ? Ans, |-. 

2. Reduce { j- to its lowest terms. Ans, j^. 

3. If $42 be equally divided among 12 boys, what fraction 
of one dollar will each boy receive ? Ans. j- of a dollar. 

4. What fraction of one dollar is f 3| 1 Ans, ^^ of a dollar. 

5. If a man purchase ^f^ of a yard of cloth, how many 
yards does he purchase ? Ans, 57f yd. 

6. What is the difference between ^^ of a yard, and 93 
whole yards ? Ans, f of a yd. 

7. If a yard of cloth cost $8.40, what will f of j^ of a yard 
cost? ^n5. $1.80. 

8. Paid $48 for a quantity of grain. How much did f of ^ 
of it cost? yln5. $12. 

9. Reduce {- of a penny to the fraction of a pound. 

Ans, -^ixj' 

10. What fraction of a pound is 3pwt. of gold ? Ans, ^7. 

11. Bought a quantity of oil, for ^ of a pound sterling. 
How many shillings, pence,, d&c, did it cost? 

Ans, 16 s. 4 d. l-^ qrs. 

12. Reduce f , f , f, and ^^, to a common denominator. 

Ans, 5S, f ^, f ^, and f *. 

13. What is the amount of the fractions f , |, ^, and ^ ? 

Ans, Vi7^ or 3*^^. 

14. Bought a yard of cloth, for f of a dollar. What would 
be the cost of 8 yards, at the same rate ? Ans, $6f . 

15. If I pay f of a dollar for a gallon of oil, what will 16^ 
gallons cost ? ^715. $12|. 

16. What would f of an acre of land cost, if ^ of an acre 
cost $27 ? Ans, $48. 

17. Bought f of a ten-acre lot, and sold f of what I pur- 
chased. How much did I sell ? Ans, 3 acres. 

18. What would 395 lb. of butter cost, at f of | of a dollar 
per pound ? Ans. $52$. 
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19. Expended $18 for cloth, worth ^ of a dollar per yard. 
How many yards did I purchase? Ans. 21f yd. 

20. Paid J-| of a dollar for 6 yards of ribbon. What did I 
pay per yard ? Ans. -5%- of 1 dollar. 

21. If f of an acre of land cost $33, what will -^ of bji acre 
cost? Ans. $5^. 

22. If ^ of a yard cost ^^ of a dollar, what will 2 yards 
cost? Ans. $2,566+. 

23. If 5 loads of hay cost $60, what will f of a load cost? 

Ans. $10f. 

24. A man owning | of a vessel, sold ^ of his sharfi for 
$478.50. What would the whole vessel come to at the same 
rate? Ans. $1794.375. 

25. If 16 men do a piece of work in 56§ days, in wfatt time 
will 24 men do the same ? ' Ans. 37J^ days. 

26. Bought 20 yards of camlet, 5qr. wide. How many 
yards will be required, to line the same, that is only 3 qr. wide? 

Ans. 33^ yards. 

27. If I of a dollar will pay for lOj^ lb. of sugar, what is the 
price of 1 lb. Ans. 7^ cents. 

28. If $20^^ will buy 15J barrels of apples, what is the cost 
per barrel? Ans. $1^^. 

29. Sold I of my farm, for $2700. What is the value of the 
whole at the same rate ? Ans. $3600. 

30. If 6 lb. of tea cost $7f , what is tlie value of 1 lb. ? 

Ans. $lxV 

31. If 16f yards of cloth cost $33^, what is the cost of 
1 yd. ? Ans. $2. 

32. If a piece of cloth, measuring 13f yards, cost $27 j-, 
what is the value of 1 yd.'? Ans. $2^. 

33. If 7 horses consume 2J tons of hay, how much does 
each consume ? Ans, ^i of a ton. 

34. If 7 horses consume 2 J tons of hay, how much will 9 
horses consume in the same time ? Ans. 3^|^ tons. 

35. Bought 61b. of hyson tea, and 101b. of black tea. The 
price per lb. of the latter was f the price of the former, which 
was ^ of a dollar. What was the price of the whole ? 

Ans. $S^. 

36. Bought 8 yards of cloth of one kind, and 13 yards of 
another kind. For the former 1 paid $3f per yd., and for the 
latter, J of that price. What did the whole cost ? 

Ans. $65|J. 

37. Bought a barrel of melasses, at -f'^ of a dollar per 
gallon, for which I agreed to pay f in cash, -J in eggs, at ^ of a 
dollar per doz., and the remainder in butter, at y\ of a dollar 
per lb. How much of each did I pay ? 
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Ans, Cash, 94921^ ; 15f doz. eggs ; and 39f lb. batter. 

38. If ^ of a yard cost f £,y what will f of an ell English 
f^ost ? ^715. 17 s. 1 d. 2f qr. 

39. Met a boy going to market with a basket containing 
100 apples, of which he promised to give me one, provided i 
would tell him how to divide the remainder so as to comply 
with his father's directions, viz., that he should bring home the 
value of ^ of the apples in pepp^, ^ in sugar, ^ in cinnamon, 
and I in starch. How did I divide them 1 

Ans, 16^ of them to be expended for peppejr, 24f for 
sugar, 33 for cinnamon, and 24f for starch. 

40. Took a journey of 872 miles ; ^ of which I traveled 
by stearic -boat, J by rail-road, ^ by stage-coach, and walked 
the remainder. What distance did I travel in each mode 1 

Ans, By steam-boat, 399f miles ; by rail-road, 218 miles ; 
by stage-coach, 145^ ; and on foot, 109 miles. 



QUESTIONS. — What is a Fraction ? If a unit be divided into two equal 
puts, what is each of these parts called ? How is it written 1 If it be divided 
into three equal parts, what is each part called, and how is it written 7 Similar 
questions should ]^ asked respecting other fractions. When more parts than 
one are to be expressed^ how is it done ? What do fractions, therefore, express T 
How are they represented ? What is the number below the line called 7 What 
does the denominator show 7 What is the number aboire the line called 7 
What does the numerator show? What are the two numbers called, when 
spoken of collectively 7 "^How many kinds of fractions are there I What are 
they 7 What is a proper fraction 7 Give an example. What is an improper 
fraction 7 Give an example. What is a simple fraction 7 Give an example. 
What is a compound fraction 7 Give an example. What is a mixed number ? 
Give an example. What is a convex fraction? Give an example. What 
does the denominator show 7 If the denominator remain the same, how is the 
value of the fraction affected by increasing the numerator? How, by diminish^ 
ii^ it 7 Give an illustration. What is, diereforo, the value of a fraction 7 If the 
numerator of a fraction be less than die denominator, how is its value compared 
with a unit 7 If the numerator be equal to the denominator, how then does its 
value compare with a unit 7 And how, if the numerator be greater than the 
denominator 7 What, is the only consideration which limits the value of a 
fraction 7 In what ratio is the value of a fraction increased l^'How, then, may 
fractions be multiplied 7 How is a fraction multiplied into a number equal to 
its denominator 7 In what form should the terms of the fraction always be 

Seserved ? What is necessary to increase or diminish the value of a fraction 7 
ow, then, may a fraction be multiplied by a whole number 7 In what two wajrs 
may fractions be multiplied by whole numbers 7 How may a fraction be divided 
by a whole number ^AHow else may a fraction be divided by a whole number 7 
In what two ways, then, may fractions be divided 1^ whole numbers 7 In<what 
case should the numerator always be divided 7 What operation is therefore 
performed on the value of a fraction, when the numerator is operated upon ? 
And what, when the denominator is operated upon 7^> How is a fraction multi- 
plied by a fraction 7 How is a fraction divided by a fraction 7 If the numer* 
ator and denominator be both multiplied by the same number, how is the value 
of tiie fraction affected? What is the rule for reducing fractions to their 
lowest terms 7 

What is the rule for reducing a whole number or mixed quantity to an 
improper fraction 7 How is an improper fraction reduced to a whole or mixed 
number 7 ' In all cases of division, what disposition may be made of the re- 
mainder, when any occurs ? How are compound fractions reduced to simple 
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ones f What is the rale for canceling T What n Note 1 T What ig Note 2 T 
What i« Note 3? What is Case V. ? How are fractiona of low denominations 
reduced to those of hiirher denominations ? What is the rule for cahcelinff 1 

How are fractions of high denomiofitions reduced to those of a lower value 1 
What is Case VI.? What is the rule for it ? What is Case VH. 7 What U the 
rule for it ? What is the rule for canceling 1 What is Case VIH.? What is 
the rule for it Y What is the note 7 What' must be done before fractions can be 
added T What else requires to be done ? What is the rule for the addition of 
fractions 7 What note follows 7 What is Note 2 7 What preparations aie 
necessary before fractions can be subtracted 7 What is the rule for subtracting 
fractions 7 How is a fraction multiplvAl by a whole number 7 How is a frac- 
tion multiplied into a quantity equal to its denominator. What is the rule for 
multiplyii^; fracti<Hi8 by fractions? What is the rule for canceling? Into 
what tluee kinds is division of fractions naturally divided 7 How is a fraction 
divided by a whole number 7 What is the rule for difidinff a whole number by 
a fraction? How are fractions divided by fractions? What is the rale ftnr 
canceling T What note follows the rule f 



DECIMAL FRACTIONS. 

^ 87« In the preceding rule we have contempl&ted the unit 
as divided into any number o/'f^a/|iar/5^ "* 

Wt art nmo to regard it as divided, first ^into ten equal parts} 
then each of these into ten other equal parts, or the whole unit 
into one hundred equal parts ; and these parts again, each into 
ten other parts, or the whole into a thousand equal parts, &c. 
The expressions obtained by these several divisions, therefore, 
decrease in value in the constant ratio of ten, from the left to 
the right, and are called, decimals .^ Whole numbers, as was 
shown in Numeration, increase in tti same ratio from the right 
to the left, and both commence their enumeration with the unit 
figure. The connection between them is therefore^{1ntimate 
as to render them susceptible of being written together and 
subjected to the same operations^ The only important con 
sideration in writing them, in aodition to what has already 
been explained, < is to distinguish the one from the other) This 
is effected by the period, called in decimals, the point of sepa 
ration, which is always placed between them. In the ex 
pression 23.56, the 23 is the whole number, and the .56 
the decimal. 

It will be observed that decimals, although they express parts 
of units, do not, like vulgar fractions, require two terms to 
express them. The given decimal may, however, be regarded, 
as in truth it is, a numerator, with a denominator always under- 
stood. What this denominator is, shall be our next object 
to illustrate. The scholar may therefore, in the first place, 
carefiilly examine the following table of whole numbers and 
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decimals. The decimals, it will be observed, are read or namer- 
ated from the left to the right 



1 

s 

Q 



'S J§ 



H ^ . II 



•9 



.a 



lliiiai liilll 
a&S&'&SS assess 

876543 2. 345673 

By an examination of the preceding table, the scholar will 
see that the 3 on the right of the separatrix is so many tenths. 
fn the preceding rule, this would be thils expressed, -j?^, which, 
by Section 8th of the introductory remarks of the same rule, 
equals ^jf. He will also see, that the 4 on the same side of the 
separatrix, is so many hundredths, or y^^^. Now, it is obvious 
that these two fractions, united, would make ^^^^. The same 
process of reasoning will show that the next figure, or 5, is so 
many thousandths ; and, since -^^^ = -^jfijTyf i^ the 5 be added, 
the amount will be ■^jf';^^ From the preceding, we therefore 
learn that, if the decimal consist of one figure only, it is so many 
tenths ; if it consist of two figures, it is so many hundredths ; 
and if of three, it is so many thousandths; and from this we 
derive the following conclusion, viz., that the denominator , of a 
decimal fraction ahoays consists (of a figure 1, with <is many 
ciphers annexed to it, as there are figures in the given decimal. 

The scholar may write a denominator to each of the following 
decimals, viz., .6 ; .356; .26; .7426; .98654; .71639. 

§ 88. From the preceding explanation of the natute of deci- 
iiials, it is obvious that ciphers added to the right of a decimal 
I do not affect its ya]ue^nvhile those placed on the lefl^^diminish its 
Vidue in a ten-fold ratfm for ^5 is the same in value as ^, or ^. 
Now, if a cipher be added to the right of the .5, it becomes .50, 
which is of equal value with -^^^ and this also equals j-. (See 
Case L, Vulgar Fracti<ms.) If, then, .5 and .50 are each equal 
to j-, it is obvious that the value of a decimal is not affected by 
ciphers placed on the right of it ; but, if they be placed on the 
left, they diminish the value of the decimal in a tenfold ratio. 
The decimals \5, .05, and .005, will serve as an illustration. 
From the explanation given above, the denominators of these 
several decimals are 10, 100, and 1000; or the decimals may be' 
thus written : -fy, y^ir, ^fif(h' ^^^ ^^^ hundredths equal only 
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one tenth part of five tenths; and five thousandths, one tenth 
part of five hundredths. Hence, ciphers placed on the left of a 
decimal, diminish its value as above specified. 

The following numbers may now be expressed by figures, 
and then read : # 

1. Seventy-six and six tilths. Ans. 76.6. 

2. One and three hundredths. Ans. 1,03. 

3. Eighty and fifly-eight thousandths. Ans, 80.058. 

4. One hundred and fifly-six, and thirty-nine thousandths. 

Ans. 156.039. 

5. One hundred and one and five thousandths. 

Ans. 101.005. 

^ S9« The scholar will observe, that, if there is bat one decimal 
fiffure, and that tenths, it requires the point only to be placed at the left 
of it, to express its true value ; if it be hundredths, it requires a cipher to 
be placed at the led of it ; and if it be thousandths, it requires two ciphers 
to be thus placed, with the decimal point on the left of the ciphers^ and 
so on, according to the denomination. 

6. Write down nine, and three hundred thousandths. 

Ans. 9.00003. 

7. Write down twdve, and one millionth. 

Ans. 12.000001. 

8. Three hundred and seventy-five, and seven tens of thou- 
sandths. Ans. 375.0007. 

9. Ninety-five hundredths. 

10. Three hundred and sixteen thousandths. 

1 1. Forty-five millionths. 

12. Sixty-nine, and nine hundred and three thousandths. 

13. Four hundred and fifly-six, and seventeen millionths. 

14. Five hundred, and three tens of millionths. 

15. One, and six hundred of millionths. 

16. Eleven, and seven billionths. 

17. Seven hundred and sixty-two billionths. 

18. Four hundred and twenty-one, and nineteen thousandths. 

19. Seven hundred and six, and one hundred and three 
millionths. 

20. Twelve hundred and six trillionths. 

The scholar is now requested to turn back to Federal Money, and com- 
pare the denominations there given with those here brought to view. 
He will there find the dollar given as the unit money ; the dime as the 
tenth part of the dollar ; the cent as the tenth part of the dime, or the hun- 
dredth part of the dollar ; and the mill as the tenth part of the cent, the 
hundredth part of the dime, and the thousandth part of the dollar. It is 
therefore obvious, that Federal Money and decimals are operated upon 
by the tame general principles. 
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1. Reduce 921, 8 dimes, and 6 mills, to mills. Ans. 21806. 

2. Reduce 21806 mills to dollars, cents, and mills. 

Ans, $21,806. 

3. Reduce $12, 3 dimes, 4 cents* and 9 mills, to mills. 

Ans. 12349. 

4. Reduce 12349 mills to dollars, cents, and mills. 

Ans. 912.349. 

5. Reduce 925 to cents. Ans, 2500. 
G. Reduce $9 to mills. Ans, 9000. 

To reduce dollars to cents, ^e therefore add two cipherSyXand to re- 
duce them to mills/we add three*) '^ 

7. Reduce 2567 cents to dollars. 

Ans, $25.67, or $25 and 67 cents. 

8. Reduce 38679 mills to dollars, &.c. 

Ans, $38,679, or $38, 67 cents, and 9 mills. 

To reduce ceats to dollars, we therefore^ cut off two figures^ and to 
reduce mills to the same, (We cut off three figures^from the right of the 
given number. 

- 9. Reduce $2 to mills. 

10. Reduce 99 cents to mills. 

11. Reduce $1.03 to mills. 

12. Reduce 467 cents to dollars. 

13. Reduce 12008 mills to dollars. 

14. Reduce $42 and 3 mills to mills. 

15. Reduce 9000 mills to dollars. 



ADDITION OF DECIMAL FRACTIONS. 

$ 00 • The scholar must here exercise a good degree of 
caution in writing the numbers to be added. He will recollect 
that, in adding vulgar fractions, it was necessary to reduce 
them all to the same name or denominator, before the numera- 
tors could be added ; and that, in Simple and Compound Ad- 
dition, tlie same denominations only could be united. The 
same is true of Decimal Fractions. Hence, we have the fol- 
lowing rule: — 

]&ttl0« — Place the whole numbers us in Simple Addition, 
toith units under units^ and tens under tens, 4^. Also place 
the decimals on the right of the whole numberSfWith tenths under 
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tenths, hundredths under hundredths, tmd thousandths under 
thousandths, S^c. ; then, beginning unth the^hwest denomination, 
add up and carry, as in Simple Addition, Lastly, from the 
amount point off as many dedmed^ as 'are equal to the -greatest 
number of decimals in any one of the given numbers, 

Ex. 1. What is the amount of 3.56 ; 42.923; 125.6; 4.32; 
and 59.366 1 

ADDED. 

3.5 6 

42.923 

125.6 

4.32 

59.3 6 5 

235.768 

The mateflt nnmber of decimals in either of the ntiiDbers given, is 
three ; Uierefbrei three decimals are to be cat off from the sum. It will 
always be found correct to place the decimal point in the amount, directly 
below those of the given numbers. 

2. Add the following numbers, 325.63; 275.215; 1.02; 
17.653; 136.1. ^»iotinf, 755.618. 

3. What is the amount of 72.6; 32.071; 2.1574; 371.4; 
2.75 ? Ans. 480.8784. 

4. What is the amount of 225.75 ; 25.50 ; 6.255 ; 27.225 ? 

Ans. 286.73. 

5. What is the amount of 35.175 ; 75.15 ; 13.31 ; 25.755 ? 

Ans, 149.39. 

6. What is the amount of 304.39 ; 291.09; 136.99; 12.10? 

Ans, 744.57. 

7. What is the amount of 365.541 ; 487.06; 94.67; 472.5; 
439.089 1 Ans, 1858.860. 

8. What is the amount of 2. 151; 375.422; .675; .4567 7 

Ans. 378.7047. 

9. Add together the following decimals, viz., sixteen hun- 
dredths; two hundred and thirty-five thousandths; six tenths; 
and one thousandth. Ans .996. 

10. What is the sum of one tenth ; two hundredths ; three 
thousandths; four tens of thousandths; five hundreds of thou- 
sandths, and six millicmths ? Ans, .123456. 

11. What is the amount of $72,375; $41,176; $1.47; 
$395.20; $56.65; $146.73; and $0.16? Ans, $713,761. 

12. Bought a yoke of oxen, for $121.56; a horse, for 
$156.375 ; a oow, for $37.066 ; and a quantity of grain, for 
$95,739. What waa the cost of the whde 1 Ans, $410,760. 
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SUBTRACTION OF DECIMALS. 



§ 91* The scholar will need no explanation of the nature 
of this rule. His knowledge of Subtraction, and of the pecu- 
liarity of decimals, will enable him at once to make a correct 
application of the following rule : — 

lEiUlC* — Set down the less number under the greater , so that 
eiuh figure in the lower number, or subtrahend, shall stand 
directly under one of its own name or denomination. Proceed 
to subtract as in simple numbers [and plcxe the separtUrix as in 
addition of decimals':) 

Ex. 1. From 378.635 take 195.275. 

OPKRATIOV. 

378.635 
195.275 



18 3.360^ remainder. 

2. From 462.3 take 218.15. JRm. 244.15. 

3. From 16.705 take 7.6845. Rem. 9.0205. 

4. From 132.4 take 36.36. Rem, 96.04. 

5. From 127.05 take 66.006. Rem, 61.044. 

6. From 100.001 take 77.77. Rem. 22.231. 

7. From five hundred thirty-six, and fifteen hundredths, 
take two hundred thirty-six, and eighteen hundredths. 

Rem, 299.97. 

8. From six dollars take fifly-five cents. Rem, $5.45. 

9. From one dollar take one mill. Rem, .999 mills. 
10^. From 16 dollars take nineteen cents and one mill. 

Rem. $15,809. 



MULTIPLICATION OF DECIMALS. 

^ 93. iEtUU* — \MuUiphf as in whole numbers i and point 
off as many decimals th the product as there are decimals in 
bath factors. \ Whenever the decimals in the product are not as 
many as those of the factors, the deficiency must be supplied by 
placing ciphers on the left of theni^ 
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Ex 1. Multiply 25.16 by 3.45. 

25.16 

3.45 

Four figures are cut off in the product 

12 5 8 as deciraals, in accordance with the 

10 6 4 ^^1 there being four decimals in tLe 

J K A Q two factors. 



86.8020 

2 Multiply 175.2 by 45.'?2. Ans, 8010.144. 

3 Multiply 15.75 by 1.05. Ans. 16.5375. 

4. Multiply 37.99 by 25.77. ^»5. 979.0023. 

5. Multiply 100.00 by 0.01. Ans. 1.0000. 

6. Multiply 3.45 by .16. Ans. .5520. 

7. Multiply 25.238 by 12.17. Ans. 307.14646. 

8. Multiply 27.56 by 12.22. Ans. 336.7832. 

9. Multiply .01 by .01. Ans. .0001. 

10. Multiply 7.02 by 5.27. iln5. 36.9954. 

11. Multiply .001 by .001. Ans. .000001. 

12. Multiply .25 cents by .25 cents. Ans. .0625, or 6^ cts. 

Note. — To multiply a decimal by 10, 100, 1000, &c., it is necessary 

only to remove the decimal point as many places to the right as there are 
ciphers in the multiplier. 

13. Multiply 1.56 by 10. Ans. 15.6. 

14. Multiply 36.541 by 100. Ans. 3654.1. 

15. Multiply .42 by 100. Ans. 42. 

16. Multiply 46.3789 by 1000. Ans. 46378.9. 



DIVISION OF DECIMALS. 

§ 93* We are now 'to reverse the preceding operation. In 
multiplying decimals, we were directed to point off as many 
decimal figures in the product as there were in both factors. 
In division, the dividend corresponds to the product in multi- 
plication, and the divisor to one of the factors which produced 
that dividend, and we are required to obtain the other factor. 
Therefore, the decimals of the quotient and divisor united must 
equal those of the dividend 

Uttlf « — /Divide as in simple nvmberSy and point off from 
the right of the quotient as many decimals as are equal to the 
excess of decimals in the dividend, over those in the divisor. 
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Note 1. — If the decimal places in the divisor be more than those in 
the dividend, annex ciphers to the dividend to make them equal. 

2. If, after dividing, there be a remainder, ciphers may be annexed to 
the remainder, and the division continued. The ciphers thus added are 
decimals. 

3. If the decimals in the divisor and dividend are equal, and there is 
no remainder after dividing, the quotient will be a whole number. 

4. If the figures in the quotient do not equal the excess of decimal 
places in the dividend over those of the divisor, supply the defect by 
prefixing ciphers. 

5. To divide the decimal number by 10, 100, 1000, &c., it is necessary 
only to remove the point as many figures to the left as there are ciphers 
in the divisor. 

Ex. 1. Divide 34.317 by 21.75. 

PERFORMED. 

21. 75)34.317(1. 577-f 

2 1.75 In the solution of this example, 

two ciphers have been added to 

12 5 6 7 the remainders of the dividend. 

10 8 7 5 % Note 2, the whole number of 

• decimals in the dividend is five, 

16 9 2 and there are two in the divisor ; 

15 2 2 5 three should, therefore, be cut 

• — off from the quotient. The plus 

16 9 5 ^^^ in the quotient always im- 

15 2 2 5 plies a remainder. 

1 7^, Rem, 

2. Divide 30515.50 by 100. ilfw. 305.1550. 

For the solution of the preceding sum, see Note 5. 

3. Divide 483.125 by 386.5. Ans. 1.25. 

4. Divide 198.15625 by 186.5. Ans, 1.0625. 

5. Divide .56 by 1.12. Ans. .5. 

6. Divide 99.99 by 33.3. Ans. 3.0027 +. 

7. Divide 1.00 by .12. ^»s. 8.333+. 

8. Divide 14325.16 by 1.33. Ans, 10770.721 +. 

9. Divide 36.5 by 10. » Ans. 3.65. 

10. Divide 36.5 by 100. Ans. .365. 

11. Divide 981 by 1000. Ans. .981. 

12. Divide 643.67 by 3.46. Ans. 157.13 +. 

APPLICATION. 

1. If 36.34 bushels of corn grow on an acre, how many 
acres will produce 674 bushels ? Ans. 18.547 -f- acres. 

2. If 6 yards of cloth cost $24.48^ what was the price per 
yard 1 Ans. $4.08. 

3. Bought 56.87 yards of cloth, at 92.31 per yard. What 
was the whole cost ? Ans. $131.3697. 
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4. The first of three men possessed $685.423 ; the second, 
8746.03; and the third, $10864.273. How much had they 
ail ? Ans, $12295.726. 

5. What cost 9.6 yards of cloth, at $6.42 per yard 1 

Ans. $61,632. 

6. If a man earn 2 dollars 2 mills per day, how much would 
he earn in 93.5 days ? Ans. $187.1870. 

7. What cost .675 of a cord of wood, at $3 a cord ? 

Ans, $2,025. 

8. If a yard of cloth cost $5.5625, how much will .25 of a 
yard cost? Ans, $1.3906. 



REDUCTION OF VULGAR AND 
DECIMAL FRACTIONS. 

§ 04:« The value of a vulgar fraction is the quotient arising 
from dividing the numerator by the denominator. Therefore, 

CASE I. 
To REDUCE A Vulgar Fraction to a Decimal. 

IS^ttlt* — (^nex ciphers to the numerator , and divide it by 
the denominate. 

Note. — If the given fraction be proper, the quotient will always be 
a decimal, and will consist of figures equal in number to the ciphers 
annexed ; or, if the number of figures be less, ciphers must be prefixed 
to complete the number. 

Ex. 1. Reduce { to a decimal. 

4.> 3.0 

. 7 5, the decimal reouired. 
2. Reduce -^ to a decimal. 

OPERATION. 

5)1.0 

. 2t the decimal required. 

8. Reduce -J- to a decimal. Ans, .333 -f-* 

4. Reduce ^ to a decimal. Ans, .125. 

5. Reduce -}-f to a decimal. Ans, .9375. 

6. Reduce ^ to a decimal. Ans* .1. 
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7. Reduce |f to a decimal. Ans, .923 -\-, 

8. Reduce -^^ to a decimal. Ans. .0. 

9. Reduce f to a decimal. Ans. .666 •^. 

CASE II. 

§ 9t5. (^o REDUCE A Decimal, to a Vulgar Fractioi^ 

i&ttit* — ^rite dawn the given decimal as a numerator , and, 
for a denominator, write \, with as mtmy ciphers annexed as 
there are figures in the numerator^ and then reduce the fraction 
to its lowest terms) (See remarks introductory to Decimals.) 

1. Reduce the decimal .125 to a vulgar fraction. Per- 
formed: T^ffV -f- 5 = 3^, and again, 3^-r-26 = i, Ans. 
(See Case I., Vulgar Fractions.) 

2. Reduce .75 to a vulgar fraction. Performed : -f^ ~ 25 
= f Ans. 

3. Reduce .9375 t6 a vulgar fracti«i. Ans. -{-f. 

4. Reduce .2 to a vulgar fraction. Ans. ^. 

5. Reduce .16 to a vulgar fraction. Ans. ^. 

6. Reduce .25 to a vulgar fraction. Ans. ^. 

7. Reduce .45 to a vulgar fracti«n. Ans. ^. 

8. Reduce .55 to a vulgar fraction. Ans. ^^. 

9. Reduce .8 to a vulgar fraction. Ans. ^. 

10. Reduce .24 to a vulgar fractisn. Ans. ^. 

11. Reduce .945 to a vulgar firacti«n. Ans. j-J^. 

12. Reduce .844 to a vulgar fraction. Ans. f ^^. 

CASE III. 

^ 06. ( To REDUCE LOWER DENOMINATIONS TO DECIMALS 

OF A HIGHER DENOMINATION, 

IKrltlC 1. ^-iJVrite doton iJie several denominations which are 
to be reduced to decimals of a higher denomination, one above 
another, with the lowest uppermost ; then divide each denominO' 
tion, commencing with the lotoestj by that number which is re- 
quired of each to make a unit of the next higher denomination ; 
and at each division place the quotient, as a decimal, on the right 
of the next higher denomination. The number last obtained will 
be the required decimal. 

' Note. — It will be obvioiu that the division of tlie lowest denomination 
must be effected by adding ciphers to that denomination. Ciphers must 
also be added to each of the higher denominations to reduce them, unless 
tlie decimal figures previously obtained be sufficient. 
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The reason of the abo^e rule is readily shown. Suppose it is required 

to reduce 7 pence to the fraction of a shilling. The fraction would be ^f 
because the shilling is divided into 12 equal parts, and 7 of these parts are 
taken, and this vulgar fraction is reduced to a decimal by adding ciphers 
to its numerator and dividing by its denominator. (See Case I. of Deci- 
mals.) 

Ex. 1. Reduce 7 s. 6d. to 
the decimal of a pound sterling. opkratior. 



The statement would be, 



6 12 

7 20 



6.0 
7.500 



20 
That is, the 6d. is to be divi 
ded by 12, and the 7 s. by 20. . 3 7 6 z= required 

This must be effected by adding decimal, 

ciphers. 



2. Reduce 9 d. 2 qr. to the 12 

decimal of a pound sterling. on 



OPERATION. 

2.0 

9.500000 
.791 666 



Ans, . 3 95 8 33+. 

iS'Ute 2. — Reduce the given quantity to its lowest denomi' 
nation, and divide it hy a unit of the denomination of the re- 
quired fraction f reduced to the same denomination. 

Ex. 3. Reduce 10 s. 9 d. 2 qr. to the decimal of a pound 
sterling. 

10s. 9d. 2qr.=518qr.; and, by the rule, 518 qr. are to be divided by 
1 £. reduced to qr., viz., by ^0 qr. Therefore, Aig. is the fractional 
answer, and 518 ^ 960 = .539583 -f , Ana. ^^^ 

To understand the above operation, the scholar should remember that 
10 s. 9d. 2qr., or 518 qr., are to be divided into as many equal parts as 
there are farthings in 1 iC., :== 960 qr., and one of these -parts =4^#i or 
the decimal .539583+. ^^^ 

4. Reduce 9 s. 8 d. to the decimal of a pound sterling. 

Ans. .4833+. 

5. Reduce 3 qr. 16 lb. to the decimal of a cwt. 

Ans. .8928571 rf . 

6. Reduce 16:£. 12 s. 8d. to a decimal expression. 

Ans. 16.633333 -f . 

7. Reduce 3 qr. 2 na. to the decimal of a yard. Ans. .875. 

8. Reduce 2 roods and 20 rods to the decimal of an acre. 

Ans. .625. 

9. Reduce 3 furlongs 16 rods to the decimal of a mile. 

Ans. .425. 

10. Reduce 12 hours, 15 minutes, and 30 seconds, to the 
decimal of a day. Ans. .51076 +. 

1 1 . Reduce 2 cwt. 3 qr. 24 lb. to the decimal of a ton. 

Ans. .14821428. 
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CASE IV. 

§ 97 • To FIND THE Value of a Decimal in Integers 

OF LOWER Denominations. 

J&Ult* — Multiply the decimal hy the number required te ra- 
duce it to the next lower denominationy and from the right of the 
product cut off as many figures as there are in the given decimal, 
Tlie figures on the left of the point will he integers of the denom^ 
ination next below that given. Proceed in the same way through 
all the denominations, and the figures on the left of the several 
points will he the answer required. 

This rule, being directly the reverse of the preceding, needs 
no explanatipn. 

Ex. 1. What is the value of the decimal .5638 of a pound 

sterling ? 

OPERATIOK. 

.5638 
20 

1 1.276 0=z:the shillings and decimals of a shilling 
12 in .5638 of a pound sterling. 

3.3120 = the pence and decimals of a penny in 
4 .2760 of a shilling. 

1.2480= the farthings and decimals of a £urthing 

in .3120 of a penny. 
The value of the above decimal in shillings, pence, &c., is 
lis. 3d. 1.2480 qr. 

Note. — The integers on the left of the points are the numbers which 
compose the answer. 

2. What is the value of .75 of a pound sterling? 

^715. 15 s. 

3. What' is the value of .53854 of a pound sterling ? 

_ Ans. 10 s, 9 d. 1 qr., nearly. 

4. What is the value of .625 of an acre ? 

Ans. 2 roods, 20 rods. 

5. What is the value of .148712678 of a ton ? 

Ans, 2 cwt. 3 qr. 25 lb. 1 oz. -f-. 

6. What is the value of .676 of a cwt. ? 

Ans. 2 qr. 19 lb. 1 1 oz. +. 

7. How many furlongs, d&c, in .425 of a mile? 

Ans. 3 fur. 16 rods. 
' 8. How many quarters, &c., in .66 of a yard ? 

Ans, 2qr. 2 nails, 1.26 inches. 
9. How many roods, &c., in .321 of an acre ? 

Ans. 1 rood, 11 rods, 10 yd. 8 feet. 
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10. What is the value of .875 of a hogshead of wine ? 

Ans. 55 gal. 1 pint. 

11. What is the value of .875 of a yard ? 

Ans, 3 qr. 2 nails. 

12. What is the value of .9 of an acre? 

Ans, 3 roods, 24 rods. 



To reduce Shillings, Pence, and Farthings^ to the Decimal of 

a Pound by Inspection. 

1 8. s= 2V or .05 of a pound. 2 s. ss 1^ = i\jr or .1 of a pound. Hence, 
every 2 b., in any given number of shillings, makes a tenth of a pound. 
Again, 1 £. = 96^ qr., or 1 qr. s^ 7^ £. If, then, there were 40 qr. more 
in a pound, one qr. would equal iif t so t ^^ '^^ ^' f ^^^ since 40 is ^ part 
of 960, (for 960 -i- 40 = 24,) if any given value, in pence and farthings, be 
increased by ^ part of itself, the result will be thousandths of a pound ; 
that is,24qr. ssyjJxF' Of -OSS^. It is, however, sometimes difficult to 
obtain just -^ part of a given number of farthings. To avoid perplexity 
from this source, it will be found sufficiently accurate for practical pur- 
poses, to increase the farthings in the given pence and farthings by 1, 
when they exceed 12, and by 2, when they exceed 36. 

From the above we derive the following rule : — 

Kltlt^ — Take half the greatest even number of shillings, 
and call them so many tenths of a pound; also call the odd 
shilling ^whenever there is one) 5 hundredths of a pound, JKe- 
duce the pence and farthings to farthings, and, having increased 
the number by 1, when they exceed 12, and by 2, when they exceed 
36, call them so many thousandths of a pound. The amount 
of these several decimals will be the decimal required, 

13. Find the decimal value of 19 s. 5d. 3qr. 

The greatest even number in 19 is 18, and 18-r-2 = .9^., 
and the odd shilling =: .05^. By uniting these two decimals, 
we obtain .95^. Again, 5 d. 3 qr. = 23 qr., which, when in- 
creased by 1, (see Rule,) = .()24<£., and this, united with the 
preceding decimal, gives .974 £, as the decimal value of 19 s. 
5 d. 3 qr. 

By reversing the preceding, any decimal of a pound, con- 
sisting of not more than three figures, may readily be reduced 
to shillings, pence, and farthings. 

JSiVHZ*--^ Double the left-hand figure of the decimal, for shiU 
lings, and increase this number by 1, whenever the second figure 
is 5 or more than 5. After deducting the 5 from the second 
figure^ consider the remainder of the decimal so many farthings^ 
(d)ating 1, when it exceeds 12, and 2, when it exceeds 36. 
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14. Find the integral valae of A78£. in shillings, pence, &c. 

.4 tenths of a pound, =8 shillings. 

.05 hundredths of a pound, =1 do. 

.028 thousandths (abating ])i=:27qr. . . . = 6d. 3qr. 

.478^ = 9s. 6d. 3 qr. 

15. Find by inspection the decimal value of 9s. 9d. 3 qr. 

Ans. .491 £, 

16. Find by inspection the integral value of .666 <£. 

Ans. 13s. 3d. 3qr. 

17. Find by inspec4ion the decimal value of 17 s. 6d. 1 qr. 

Ans. .876 .£. 

18. Find by inspection the integral value of .962 1£. 

Ans. 19 s. 3d. 



• 



APPLICATION. 

1. What is the sum of 17 and sixteen hundredths, 12 and 
five hundredths, 216 and one tenth, and 16 and one hundredth 1 

Ans. 261.32. 

2. How many pounds of tea are there in three chests, each 
weighing as follows, viz., the first, 72 and one hundredth 
pounds ; the second, 66 and three hundredths pounds ; and the 
third, 60 and nine thousandths pounds? Ans. 198.0491b. 

3. A mcrcl^ant bought 5 parcels of cloth ; the first of which 
contained 42 and five thousandths yards ; the second, 63 and 
nine tenths yards ; the third, 57 and three hundredths yards ; 
the fourth, 60 and three millionths yards; and the fiflh, 16 and 
seven tenths yards. How many yards did he buy ? 

Ans. 239 yd. 2.540012 qr. 

4. If one man mow 3.15 acres of grass in a day, how many 
acres will 16 men mow ? Ans. 50.40 acres. 

5. A has $726, and B has $89, 7 dimes, 3 cents, and 9 mills. 
How much has A more than B ? Ans. $636,261. 

6. Bought 26.39 yards, at $1.32 per yd. What was the 
whole cost ? Ans. $34.8348. 

7. Bought 7.3 yd. of cloth, for $38.69. What was the value 
of one yard 1 Ans. $5, three dimes. 

8. What will 75 hundredths of a cord of wood cost, when 
a cord is worth $3 ? Ans. ^2.25. 

9. What is the value of .675 £. f Ans. 13 s. 6 d. 

10. Find by inspection the value of .337 £. 

Ans. 6 s. 8 d. 3 qr. 

11. What is the difference between .96 of a day and .^ of 
a day t Ans. 12h. 57m. 36sec. 

12. Find by inaction the decUnal T«lue of 15 s. 9 d. 3 or. 

Ans. .791 £. 
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13. Reduce .595 to a rulgar fraction. Ans. ^^. 

14. What is the value of .9628 of a year, allowing the year 
to contain just 365 days ? Ans, 351 days, 10 h. 7 m. 40.8 sec. 

15. A man, having a certain sum of money, gained, in six 
years, a sum equal to 87 hundredths of it; and, in 9 years 
more, he doubled the amount he had at the expiration of the 6 
years. How many times his original sum of money had he at 
the expiration of the last-mentioned period? Ans, 3.74 times. 

16. What is the value of 3.66.£.? Ans. 3^. 13s. 2 d. 1.6 qr. 

17. A traveled 250 miles by rail-road, and C traveled .75 
of that distance, in the ^ame time, by steam-boat. How many 
miles did C travel ? Ans, 187.5 miles. 

18. What would be the cost of Wl cwt. 3 qr. of wool, if 1 cwt. 
be worth *35.75 1 Ans, $634.5625. 

19. What would 4J bales of cotton cost, each weighing 3.56 
cwt., at $12.50 per cwt. ? Ans, $211,375. 

20. What would be the value of 4 A. 2 R. of land, valued 
at $78,625 per acre 1 Ans, $353.81^. 



QUESTIONS — ^^How is the unit divided in Vulgar Fractions? How is 
it divided in Decimal Fractions 7/ r In what ratio do the several denomina- 
tions decrease ? What are they called ? What relation is there between 
integers and decimals 7 What is the only i^iportant consideration which 
has not already been explained? How many terms are required to express 
decimals? How may that term be regarded? Repeat the table of whole 
numbers and decimals. fOf what does the denominator of decimal fractions 
always consist ? ' How do ciphers, added to the right of a decimal, affect its 
value ? Give the illustration. 'How do ciphers, placed on the left of a decimal, 
affect its value ? Give the illustration, i How do decimals and Uie denomina- 
tions of Federal Money correspond fi How do we reduce dollars to cents ? 
How do we reduce them to mills ? How do we reduce cents and mills to 
dollars ? What is the rule for the addition of decimals t^ What is it for subtract- 
ing decimals ? What is the rule for multiplying decimals ?][ How does division 
stand related to multiplication ? ' WhAt is the rule for division of decimals ? 
What is the rule for pointing off decimals in addition of decimals? ^What in 
subtraction ? What in multiplication ? And what in division ? On what does 
the value of a fraction depend ? What is the rule for reducing vulgar fractions 
to decimals ? What is Case II. ? What is the rule for it ? What is Case III. ? 
What is the rule ? What note follows the rule ? Explain the nature of the 
rule. What is the second rule ? What is Case IV. ? What is the rule for it T 
What note follows the rule ? 



REDUCTION OF CURRENCIES. 

§ 08. The currency of the United States was originally 
pounds, shillings, and pence, the same as in England. This, 
however, was abolished by an act of Congress, in 1786, and 
Federal Money, consisting of. dollars, cents, and mills, was 
adopted. 
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The following table gives the value of the dollar in the old 
currency of several states : — 



" Kentucky, 
" Tennessee, 

" New York, 

" Ohio, 

« N. Carolina, 

" New Jersey, 
** Pennsylvania, 
** Delaware, 
" Maryland, 

" S. Carolina 
and 
Georgia, 



called iVet£^ England 
Currency. 



TABLE OF CURRENCIES. 

In English or Sterling Money, Cl = 4s. 6d. 

" Canada Currency, $1 =5s., or $1 = ^ of 1 ^. 

" New England, f 6 s. z= $1 ; hence, 

" Virginia, I *1 = ^^ of 1 ^., 

I and 

[ lc£.=:Jjf of$l; 

f 1 = f of i £., and \^^^^^ New York 

7 s. 6d. == $1 ; hence, 
$1=1 of !.£., 

and 
1 .£. = f of $1 ; 



called New Jersev 
Currency. 



« 



r4s. 8d. = «l; hence, ,, , Georgia Cur~ 
^ $1 z= ^jy of 1 £., and V^^^ Georgia Uur- 



I l.£.=:^of$l; 



rency. 



That the scholar mav understand why the dollar is composed of a 
different number of shiUings and pence in the different states, it is neces- 
sary only to say, that these states (or colonies, as they were at first called) 
originally issued each their own money, in pounds, shillings, and pence, 
the value of which soon depreciated. This depreciation was greater in 
some states than in others ; and hence, when Federal Money was adopted, 
more of the old currency was required in some states than in others, to 
equal the dollar of the new currency. The value of this dollar was 
4 s. 6d. Sterling Money, or English currency ; while 6 s. New England 
currency, 8 8. New York, 7 s. 6d. New Jersey, and 4 s. 8d. Georgia cur- 
rency, were required to equal the same value. 

To understand changing these several currencies to dollars, cents, 
and mills, the scholar needs carefully to examine the preceding table. 

He will there observe that, in New England currency, l£,,iss^ of ||^1. 
Therefore, if pounds of that currency be multiplied by 10, and the product 
divided by 3, they will be changed to Federal Money, or dollars, cents, 
and mills. A sinular explanation is applicable to other currencies. 

Note. — If the given money consist of pounds, shillings, and pence, 
reduce the shillings and pence to the decimal of a pound, (see Case III. 
of the Reduction of Vulgar and Decimal Fractions,) and then proceed 
according to the following rule : — 

iSrltlC* — Notice^ from the preceding table, toKttt fraction of 
one dollar makes 1£, of the given currency, and multiply the 
given sum by that fraction ; that is, multiply it by the numeror 
tor, and divide the product by the denominator. 
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Ex. 1. Reduce 7^£. New England currency to Federal 
Money. In N. £. currency the pound = J^ of one dollar ; 
therefore, 

72 
10 

3 )720 

$ 2 4 0, Ans. 

2. Reduce 75 i£. 6 s. 8 d. N. E. currency to Federal Money. 



12 
20 



8.0 
6.6666 + 



.3333 = the decimal value of 
6 s. 8 d. ; therefore, 
75.3333^. X 10-i-3= «251.111, Ans, 

3. Reduce 15 £, 6 s. 6d. New York currency to Federal 
Money. Ans, $38.3125. 

To abbreviate the given operation by canceling, the follow- 
ing rule may be adopted : — 

^ 99. lElltlt FOR Canceling. — Place the given sum above 
a horizontal line, and, noticing as before what fraction of a 
dollar makes \£, of the given currency, write its numerator 
eAove the line, and its denominator below ; then cancel, multiply, 
and divide, 

4. Reduce 48^. 10 s. 6d. New England currency to Fed- 
eral Money. 



12 

20 



6 
10.5 



.525 = decimal value of 10 s. 6 d. 
16.175 

Therefore, ,^ , and 16.175 X 10 = 1161.75. 

6. Reduce 240 £, New Jersey currency to Federal Money. 

Ans, $640. 

6. Reduce 243 £, New Jersey currency to Federal Money. 

Ans, $648. 

7. Reduce 1B^£, South Carolina currency to Federal 
Money. Ans, $642,857+. 

8. Reduce 27 £. New England currency to Federal Money. 

Ans. $90. 

9. Reduce 304 £, 12 s. 9 d. New England currency to Fed- 
eral Money. Am. $1015.458. 
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10. Reduce 80^. New York currency to Federal Money. 

Ans, $200. 

11. Reduce 8i£. 10 s. 6d. New Jersey currency to Fed- 
eral Money. Ans. $225.40. 

12. Reduce 100 £. New Jersey currency to Federal Money. 

Ans, $266,666 +• 

13. Reduce 16 <£. Canada currency to Federal Money. 

Ans. $64. 

14. Reduce 96 £, Nova Scotia currency to Federal Money. 

Ans. $384. 

15. Reduce 112 jf. Georgia currency to Federal Money. 

Ans. $480. 

16. Reduce 365 <£. 10 s. 6d. New York currency^ to Fed- 
eral Money. Ans. $913,812 +. 

17. Reduce 29;^. 12 s. 8d. Canada currency to Federal 
Money. Ans. $ 1 18.533 -f . 

18. Reduce 276 <£. 10s. 3d. South Carolina currency to 
Federal Money. Ans. $1185.053+. 

19. Reduce 4tS£. 12 s. New Jersey currency to Federal 
Money. Ans. $121.60. 

20. Reduce 42 £. 6 s. New England currency to Federal 
Money. Ans. $141. 

^ 100. The scholar will now reverse the preceding, that 
is, he will change any sum of Federal Money to either of the 
preceding currencies. To do this, he must adopt the opposite 
mode of operation. Therefore, 

UUlt* — Notice, from the preceding table, what fraction of 
\ £. of the required currency makes $1 ; then multiply the 
given sum by the numerator of that fraction, and divide the 
product by the denmninator, 

Ex. 1. Reduce $161.75 to pounds, shillings, and peace, 
New England currency. 

PSRFORMEP. 

16 1.75 
3 



4 8 5.2 5 — 10 = 48.525^. 

Now, to find the yalae of the deciin^al .525, (see Case IV., Decimal 
Fractions,) .525 x 20 = 10.500 s., and .500 X 12 ss 6.000 d.; therefore the 
required pounds, shillings, dx., are 48 £. 10 s. 6d. 

2. Reduce $38.3125 to pounds, shillings, and pence. New 
York currency. Ans. 15 x. 6 s. 6d. 

These suma may also he solved by canceling. Take the 
following rule : — 

M 



\ 
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SlUlt FOR Canceling. — Place the given dollars, cents, and 
mills, above a horizontal line, and, noticing as before whatfrac- ^ 
Hon ofl£, of the required currency makes $1, place the numer- 
ator of the fraction above the line, and the denominator below. 
Cancel f multiply, and divide for the answer, 

3. Reduce $95.75 to pounds, shillings, &c., in New Eng- 
land currency. Ans, 28 £, 14 s. 6 d. 

95.75. 3 
Statement: — — — . 

4. Reduce $648 to pounds, New Jersey currency. 

Ans, 243^. 

5. Reduce $642,857 to pounds. South Carolina currency. 

Ans, 150^. 

6. Reduce $578 to pounds, &c., New York currency. 

Ans, 231 <£. 4 s 

7. Reduce $580 to pounds, &c., Canada currency. 

Ans, \i5£, 
6. Reduce $742.50 to pounds, d&c. New England currency. 

Ans, 222 1£. 158. 
9. Reduce $21,758 to pounds, &c.. New England currency. 

*Ans. 6£, 10 s. 6d. 2qr>-^-. 

10. Reduce $141 to pounds, &c., New England currency. 

Ans, 42 £, 6 s. 

11. Reduce $250 to pounds, &c., Canada currency. 

^n5. 62 .£. 10 s. 

12. Reduce $121.60 to pounds, &c.. New Jersey currency. 

Ans, io£, 12 s. 

13. Reduce $475.75 to pounds, &c., New York currency. 

Ans, 190 J^. 6 s. 
14*. Reduce $89.54 to South 'Carolina currency. 

^115.20^. 17 s. 10 d. 

15. Reduce $75 to pounds, &c.. New En^and currency. 

Ans, ^£,10 a. 

16. Reduce $384 to pounds, &c., Nova Scotia currency. 

Ans, 96 £, 

Questions. -^ What was the original currency of the United States 7 When 
this was abolished, what currenc;^ was substituted 1 What are the denomina- 
tions of Federal Money ? What is the value of- the dollar. New England cur- 
rency 1 What fraction of a dollar does the pound of that currency eaual ? 
What fraction of a pound does the dollar equal ? Similar questions should be 
asked relative to the currencies of the other states. The scholar may explain 
why it is that the dollar is composed of a different number of shillings and 
pence in the different states. What note precedes the rule ? What is the rule 
for bringing pounds, Sec, into dollars ? How are, the terms arranged for can- 
Mlmff 1 What is the rule for bringing doUan into pounds, &c. T what is the 
mle for canceling ? 
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SIMPLE INTEREST. 

9 

% 101* Interest is^n allowance made for the use of mone^ 

It is computedl^t a certain rate per cen!); that is, at a cer- 
tain number of dollars for the use of a hundred for one year. 

If the sum on interest be more or less than $100, or the tiin^ 
during which it draws interest, more or less than one year, tlv3 
sums paid as tn^erc^^mustbe in proportion both to the time 
and the sum lent^^ 

For illustratioli ; if 9100 be borrowed for one year, and if 
the interest allowed be 6 per cent., the interest for one year 
will be 96. Now, if twice that sum, viz., $200, be borrowed 
for the same time, or if the same sum be borrowed for twice 
that time, viz., for two years, the interest will in either case 
be twice that sum, viz., $12. Again, if twice the sum be 
borrowed for twice the time, that is, if $200 be borrowed for 
two years, the sum to be paid as interest will be increased 
fourfold ; or it would be 6 X 4 = $24. 

The scholar will carefully notice the following particulars : 

1st. The principal is; the money lent, or the sum on which 
interest is paid; 

2d. The interest is. the money paid for the use of the prin- 
cipaD Legal interest Is that established by law.> In the New 
England states, it is fixed at 6 )per cent. ; in New York, at 7, 
aud in Louisiana, at 8 per cent. 

3d. The txmount is the sum obtained by adding the interest 
to the principal. 

4th. The rate per cent, is always a decimal of two places, . 
when expressed by cents, and ;of three,^- when expressed by 
ceots and mills. 

CASE I. 

To CAST Interest on ant Sum for one or more Years. 

2ltll(« — Multiply the principal by the rate per cent written 
as a decimal; the product will be the interest for one year; 
which, being repeated as many times as there are years givtn^ 
will be the required interest. 

Note 1. — In all cases where no rate per oent. is mentioned, six per 
cent, is always implied* 

Ex. 1. What is the interest of $215, for 1 year, at 6 p«r 
cent? 
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It is obvious that thd required 2 15 

interest will be 6 times 215 cents, q ^ 

for it is 6 cents on each dollar. I 

Therefore, 12 9 cents = $12.90, ^ns. 

On a note of $215, which had been on interest two years, there would 
then be due ^7.90; that is, $215, principal, +$12.90, interest, » 
$227.90, the amount. Therefore, the amount is found by adding the 
principal and interest together. 

2. What is the interest of $47.86, for 3 years, at 6 per cent, 
"^er annum 1 

OPERATION. 

47.86 
.06 



2.8716= interest for one year. 
3 



$8.6148 = interest for three years. 

To understand why 4 figures are cut off in tliis sum, the scholar should 
remember that one cent is yi^ of a dollar; and consequently 6 cents are 
T^xr of <i dollar, which is the same as .06. (See introductory remarks to 
Decimal Fractions.) 

3. What is the interest of $72.72, for 4 years, at 6 per cent. ? 

Ans. $17.45 +. 

4. What is the amount of $456, for 2 years 1 

Ans. $510.72. 

5. What is the interest of $146.31, for 5 years, at 6 per 
cent. 1 Ans, $43,893:^*" 

6. What is the interest of $24.91, for 6 years, at 5 per cent. ? 

Ans. $7,473. 

7. What is the interest of $222.46, for 4 years, at 3 per 
cent. ? Ans. $26,695 +. ^ 

8. What is the amount of $42, for 6 years, at 3 per cent; ? 

Ans. $49.56. 

9. What is the amount of $566.33, for 1 year, at 5 per 
cent. ? Ans. $594,646 +. 

10. What is the amount of $1567 for 9 years, at 2 per cefnt. 1 

' Ans. $1849.06. 

CASE II. ' 

When the Time consists op Years and Months^. 

Lawful interest in the New England states is 6 per cent, per 
annum ; that is, it is 6 cents for 12 mcmths, or j- cent per month 
on a single dollar. Therefore, 
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l&tilt* —^Reduce the given years to months, and add the 
given months ; then, with half this number of months as a mul' 
tiplier, multiply the given sum. The product will he the interest 
for the whole time. 

Note 2. — It is obvious that half the whole number of months in the 
given time, is the same as the number of cents on a dollar for the whole 
time, when the interest is at 6 per cent. ; for, from the above remark, the 
interest of one dollar for one month is evidently j^ per cent. ; therefore, the 
whole number of months, divided by 2, must determine the number of 
cents on each dollar for the whole time. If, in taking half the number of 
months, there be an odd one, the interest for that odd month will be ^ 
cent, or 5 mills. 

Ex. 1 . What is the interest of $220, for 2 years and 6 months, 
at 6 per cent. ? 

220 

2 yr. C mo. =30 months, and 30 .15 

^2si=]5. The interest on each 

dollar for the whole time is, there- 110 

fore, 15 cents. Consequently, $33 is 2 2 

the interest of the given sum. 

$3 3.0 0ilii5. 

2. What is the interest of $756.20, for 1 year and 3 months, 
at 6 per cent. ? 

756.20 

1 yr. 3 mo. = 15 months; .0 75 

therefore, 7^ cents, or 7 cents 5 

mills, is the interest on each 3 7 8 1 
dollar for the whole time. Theie- 5 2 9 3 4 
fore, ■ 

5 6.71500 Ans. $56,715. 

NoTB 3. — If the interest be required at some other than 6 per cent., 
first cast it at 6 per cent, by the preceding rule. Then divide the inter- 
est so found by 6, and the quotient will be the interest of the given sum, at 
1 per cent, for Uie time specified ; and tliis, multiplied by we given per 
cent, will be the required interest. 

3. What is the interest of $656, at 8 per cent, per annum, 
for 3 years and 4 months ? 

3 yr. and 4 mo. = 40 months, and 40 -7- 2 = 20, the per cent 
for the whole time. Therefore, 

6 5 6 

.20 ^ 



6)131.20 z= interest at 6 per cent. 

2 1.8666= interest at 1 per cent. 

8 



M 



17 4.932 8 = interest at 8 per cent, viz. 

$174,932+. 
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4. What is the interest of $37.50, for 3 years and 6 months, 
at 6 per cent. ? Ans. $7,875. 

5. What is the interest of $672, for 3 years and 8 months, at 
6 per cent. ? Ans, $ 147.84. 

6. What is the interest of $372, for 2 years and 11 months, 
at 5 per cent. ? Ans. $54.25. 

7. What is the interest of $215.34, for 4 years and 6 months, 
at 3^ per cent. 1 Ans. $33,916 +. 

8. What is the interest of $350, for 2 years and 6 months, at 
6 per cent. Ans, $52.50. 

CASE III. 

When the given Tibie consists of Yeabs, Months^ 

AND Days^,^ 

It was shown, in the preceding case, that the interest of $1 for 1 
month is ^ cents=s5 mills, whenever the rate is € per cent. Now, since 
30 days arc always allowed for a month, in computing interest, 5 mills also 
equal the interest for 30 days; and 30-^5^0, the number of days re- 
quired for 1 dollar, at 6 per cent, per annum, to gain one mill. If, 
t.; lefore, the number of days given be divided by 6, the quotient will be' 
tiie number of mills to which the interest of one dollar will amount during 
that time. Therefore, 

iS'ttlC* — (T^ind the interest of one dollar for the given time, 
by allowing naif a cent for every month, and one mill for every 
six days ; the sum thus obtained will be the per cent, for the 
whole time. Multiply the principal by this, and the product 
will be the interests, 

Note 4. — If the given days be less than 6, or if they be more, and, in 
taking a sixth part of them, a number remain, (which m all cases will be 
less than 6,) the mterest for those days will be a fraction of a mill; that is, 
it will be as many sixths of a mill as there are days. 

Note 5. — This rule always gives the interest at 6 per cent, per annum. 
If, therefore, any other per cent, be required, proceed as directed in Note 3. 

Ex. 1. What is the interest of $150, for 1 year, 3 months^ 
and 15 days, at 6 per cent, per annum ? 

1 5 

Solution: 1 year and 3 months s=s 15 q y fyt 

months ; the interest for that time is 15 ! ^ 

half cents s^7i^ cents, or7 cents, 5 mills; 10 5 0' 

and the interest for 15 days is 15 -h 6 =3 1 n /^C H 

2i mills ; therefore, 7 cents, 5 mills +2^ " 

mills = 7 cents, 7J mills, which is the « 5 

interest of 1 dollar, at 6 per cent., for the -.- - a o t:. A 

whole time. Consequently, * ^ 1 . O ^ 5 — Ans,, or 

interest required. 

2. What is the interest of $320, for 3 years, 4 months, and 18 
days, at 6 per cent, per annum ? Ans. $64.96. 
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3. ,'\Vhat is thQ^interest of $75, for 1 year, 6 months, and 12 
days, at 6 per cent, per annum? ^ Ans, $6.90. 

4. What is the interest of $162, for 1 year, 6 months, and 15 
days, at 6 per cent. ? Ans, $16,605. 

5. What is the interest of $350, for 2 years, 3 months, and 5 
days, at 6 per cent. ? Ans. $47.54 -f-. 

6. What is the interest of $275, for 3 years, 6 months, and 
12 days, at 4 per cent ? Ans. $38.8664-. 

7. What is the interest of $560, for 9 months and 20 days, 
at 6 per cent. ? Ans. $27,066 +. 

8. What is the interest of $420, for 2 years, 1 month, and 27 
days, at 6 per cent. 1 Ans. $54.39. 

^ 103* Note 6. — If the interest of $100 fori year be $6, the 
interest of $200 for the same time is obviously $13. Again ; if the in« 
terest of $100 for 1 year be $6, for 2 years it must be twice as much, 
viz., $12 ; and for 3 years, three times as much, viz., $18. In casting 
interest, we are therefore to regard not only the principal, but also the 
thne durinff which it is on interest. This may help the scholar to under- 
stand the lollowing rule for casting interest by canceling. 

KUlC FOR Canceling; and, first, when Years only 
ARE GIVEN. — (Draw a horiTiontal line, and write the sum on 
which the interest is to be cast, above it. On the right of this, 
also above the line, place the given time in years, and the rate 
per cent. Then place $100 hehw the line. Proceed to cancel, 
dfc. ; the sum obtained will be the required interest>^ 

Ex. 1. What is the interest of $300, for 3 years, at 6 per 

cent. 1 

300. 3. 6 
Statement: — rrr — . 

100 

It is obvious that the interest of $300, for 1 year, will be three times 
as much as the interest of $100 for the same time ; and that for 3 yean it 
will be three times as great as for 1 year. 

3 

The above statement canceled : — ' ' ■ ; and 3X3X6 = 
$54, Ans. ^^*- 

2. What is the interest of $350, for 4 years, at 5 per cent por 

annuiQ? 

350. 4, 5 
Statement : — ttt — . 

xUU. 

2 

Canceled : ???^L?. and 35 X 2 = $70, Ans. 

sua 

3. What is the interest of $500, for 5 years, at 9 per cent 
per annum ? Ans. $225. 
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4. What is the interest of ^240, for 6 years, at 4 per cent, 
per annum 1 Arts, $57.60. 

Again, when the given Time consists of Years and 

Months. 

|^Kl0^ -^Having reduced the given time to months, arrange 
the terms as in the preceding rule, and in addition to the terms 
there introduced, place 12, the number of months in one year^ 
behw the line. Cancel, S^c^* 

Note 7. — »■ If the interest of $100 for 1 year, be $6, for 2 years, 
it is $12, &6. ' (See the preceding Note.) Consequently, for 1 year 
and 6 months j it would be §- of $6 ss -^ , and foV 2 years and 9 
months, ^ = H of $6, &c. These fractional expressions are obtained 
by reducing the given time to months, for the numerator, and making 12, 
the number of months in a year, the denominator. Hence we see the 
reason of the above rule. 

Ex. 5. What is the interest of $360, for 2 years and 6 months, 
at 6 per cent, per annum ? Solution : 2 years, 6 months = 3Q 

months; therefore, ' ' — . It will be observed that the 

whole time is f^ of a year. 

Canceled : — '■ — '■ — ; and 3 X 3 X 6= $54, Ans. 

6. What is the interest of $440, for 2 years and 4 months, at 
6 per cent, per annum ? 

The time = f f of a year ; therefore, ' ' . Ans. $61.60. 

7. What is the interest of $150, for 1 year and 6 months, at 
6 per cent, per annum ? 

150. 18. 6 ^ ^,« ^^ 
Statement : — . Ans, $13. 50. 

8. What is the interest of $25.32, for 9 months, at 4 per cent, 
per annum? 

Statement : ' '^ . Ans, $0,759 +. 

9. What is the interest of $375.75, for 4 years and 9 months, 
at 7 per cent. ? Ans, $124,936 +. 

10. What is the interest of $1500, for 3 years and 4 months, 
at 6 per cent. ? Ans. $300. 

il. What is the interest of $175, for 4 years and 2 months, 
at 8 per cent. ? Ans, $58,333 +. 
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Lastly, when the Time consists op Years, Months, 

AND I)aYS. 

fXult* —{Reduce the years and months to months ^ and the 
days to the fraction of a month; then, placing this fraction on 
the right of the months, reduce the whole to an improper frac" 
tion. This expression will represent the whole tinu in months ; 
thereforcj having arranged the other terms as before, write its 
numerator above the horizontal line, and its denominator below, 
and proceed as before directed^ 

Note 8. — As the fractional expression of the whole time obtained by 
the preceding rale, represents that time in months, 12, the number of 
months in one year, must be placed below the line, as before directed, to 
reduce those months to years. 

Ex. 1. What is the interest of $150, for 1 year, 3 months, 
and 15 days, at 6 per cent. ? 

1 year and 3 months :^ 15 months ; and 15 days=s j> of a month ; there- 
fore 15J- months is the whole time given, and this, reduced to an improper 
fraction , equals -^ of a month. 

Agreeably to the rule, we then have the following 

150. 31. 6 
Statement, viz. : ^^^ ^ ^ . 
* 100. 2. 12 

3 

Canceled : 1^5?i|LJ!. then, 31 X 3=93, and 2 X 2 X 2 = 8. 

2 2 

Therefore, 93 -f- 8= $11,625, Ans 

2. What is the interest of $^0, for 3 years, 4 months, and 
18 days, at 6 per cent, per annum ? 

3 years and 4 months =40 months, and 18 days =s: ^§ s= ^J- of a month. 
The whole time is therefore 40f = ^^-^ of one month. 

320. 203. 6 ^^^ ^ 
= $64.96. 

100. 5. 12 ^ 

3. What is the interest of $75, for 1 year, 6 months, and 10 
days, at 6 per cent. ? Ans, $6,875. 

The time = A^ of a month. 

Note 9. — In interest, 30 days are always allowed for a month. 

In solving the following sums, the scholar can apply either 
of the preceding rules. 

4. What is the interest of $420, for 2 years, 1 month, and 
27 days, at 6 per cent.? Ans. $54.39. 

5. What is the interest of $80, for 1 year, 5 months, and 12 
days, at 6 per cent. 1 Ans. $6.96. 

6. What is the amount of $275 for 3 years, 6 months, and 
12 days, at 4 per cent ? Ans, 313.866 +. 
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7. What is the amount of $560, for 9 months and 20 days^ 
at 6 per cent. 1 Ans, «587.066 +. 

8. What is the interest of $50.11, for 1 year and 21 days, 
at 6 per cent. ? Ans. $3.18 +. 

9. What is the interest of $840.50, for 3 montKs and 1 day, 
at 6 per cent.? Ans. $5.16 +. 

10. What is the interest of $90, for 1 year, 2 months, and 
6 days, at 6 per cent. 1 Ans. $6.39. 

1 1. What is the interest of $4119.20, for 1 year and 5 days, 
at 6 per cent. ? .4ns. $250,584 -f. 

12. What is the interest of $23.08, for 3 years, 6 months, 
and 22 days, at 6 per cent. ? Ans. $4.93+. 

13. What is the interest of $439.50, for 1 year, 11 months, 
and 9 days, at 6 per cent. ? Ans. $51.20. 

14. What is the amount of $28, for 9 years, 8 months, and 
3 days, at 6 per cent. ? Ans. $44,254. 

15. What is the amount of $42, for 5 years, 5 months, and 
9 days, at 5 per cent. ? Ans. $53,427. 

16. What is the amount of $50.50, for 1 year and 3 months, 
at 3 per cent. 1 Ans. $52,393 -f-. 

17. What is the amount of $300, for 16 years and 8 months, 
at 6 per cent. ? Ans. $600. 

18. What is the interest of $375.75, for 4 years and 9 
months, at 7 per cent.? Ans. $124,936+. 

d9. What is the interest of $3.75, for 12 years, at 6 per cent, 
per annum ? ^ Ans. $2.70. 

20. What is the amount of $75, for 6 years and 3 months, at 
6 per cent. ? ^ Ans. $103,125. 

21. What is the interest of $63, for 1 year and 3 months, at 

6 per cent. ? Ans. $4,725. 

22. What is the interest of $156, for 2 years and 4 months, 
at 8 per cent. ? Ans. $29.12. 

23. What is the amount of $650, for 3 years and 2 months, 
at 6 per cent. ? Ans. $773.50. 

24. What is the amount of $128.30, for 1 year and 9 months, 
at 9 per cent.? Ans. $148,507. 

25. What is the interest of $33.50, for 2 years and 6 months, 
at 5 per cent. ? Ans. $4.1375. 

26. What is the interest of $150, for 2 years, 7 months, and 

7 days, at 6 per cent. ? Ans. $23,425. 

27. What is the interest of $730, for 5 years, 9 months, and 
12 days, at 6 per cent. ? Ans. $253.31. 

28. What is the interest of $875.49, for 5 years, 8 months, 
and 20 days, at 6 per cent. ? Ans. $300.58 +. 

29. What is the amount of $630, for 8 months, at 6 per 
cent.? Ans. $655.20, 
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30. What is the amount of $7342, for 1 year and 4 months, 
at 6 per cent. ? Ans, (7929.36. 

31. What is the amount of $750, for 9 months, at 7 per 
cent. ? Ans, $789,375. 

32. What is the amount of $375, for 5 months and 15 days, 
at 6 per cent. ? Ans, $385.31. 

33. What is the amount of $460.50, for 4 months, at 6 per 
cent. 1 . Ans. $469.71. 

34. What is the amount of $230.25, for 8 months, at 7 per 
cent. 1 Ans, $240,995. 

35. What is the amount of $764.60, for 3 years and 10 
months, at 6 per cent ? Ans, $940,335. 

.' - ' >f 

CASE IV. 

^ 103* To FIND THE Interest, at Six per Cent., fob 

ANY Number of Days. 

In computing interest, the month is reckoned at 30 days, and 
the interest of one dollar for that time at 6 per cent., as has 
already been shown,- is ^ cent, or 5 mills; hence, for twice that 
time, or 60 days, it would be just 1 cent for every dollar on 
interest. We therefore have the following rule : — 

Ztttlt* — Consider the number of dollars given so many cents^ 
and reduce these cents to dollars again by removing the point 
of separation two places to the left ; the result will be the interest 
of the given sum for 60 days. Then, if the given days be more 
or less than 60, add to, or subtract from, the interest of 60 days^ 
such parts of itself as the given days require, 

Ex. 1. What is the interest of $450.82, tox 93 days, at 6 per 
cent, per annum ? 

SOLUTIOir. 

4.5082 a= interest for 60 days. (See the Rule.) 
2.2541 = interest for 30 uays, being half the interest for 60 days. 
.22541 -- interest for 3 days, being -jV of the interest for 30 days. 

$6.98771 == nterest for 93 days. 

2. What is the interest of $4562, for 45 days, at 6 per cent. 

per annum? 

80LUTI0V. 

45.62 aa interest for 60 days. 

22.81 = interest of 30 days, or one half the interest of 60 days. 
1 1 .405 ss interest of 15 days, or one half the interest <d 30 dajf . 

$34.215 srinterest of 30 + 15 »» 45 days. 
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In computing by this rule, 12 months, of only 30 days each, are allowed 

for the year, equal to 360 days. It consequently gpives ^ part more thaa 
6 per cent, interest. On snuill sums, and for short interyais, however, the 
difference is trifling. 

3. What is the interest of $420.72, for 120 days, at 6 per 
cent, per annun^? Ans, $8,414 -j-. 

4. What is the interest of $56.74, for 25 days, at 6 per cent, 
per annum 1 Ans. $0,236 -f-. 

5. What is the interest of $156.36, for 96 days, at 6 per cent 
per annum 1 Ans. $2.50 +• 

6. What is the interest of $1000, for 29 days, at 6 per cent, 
per annum ? Ans, $4,833 -(-. 

7. What is the interest of $204, for 40 days, at 6 per cent, 
per annum? Ans, $1.36. 

8. What is the interest of $472, for 18 days, at 6 per cent, 
per annum 1 - Ans, $1,416. 

§ 104* Banking. — jWhen a promissory note is presented 
at a banking institution, ff properly endorsed, or otherwise 
secured, it is received by the officers of the bank as security, 
and so much money, in their own notes, is given in return as 
is equal to the face of the note after the interest is deducted 
for 3 days more than the whole time till payment is promised. 
Hence, if the time specified be 60 days, the interest on the face 
of the note for 63 days is deducted, and the balance drawn 
from the bank ; then, at the expiration of the 63 days, the whole 
face of the note is due. The 3 days added to the specified 
time of payment are called ^^ days of grace/^ 

The preceding rule is, therefore, a convenient one for bank- 
ing institutions. 

Note. — In sdlyine the following sums, the scholar will allow ** 3 days 
of grace; " that is, he will find bank discourU for 3 days more than are 
specified in the sum. 

Ex. 1. What is the bank discount on $256, for 30 days, and 
grace? 

SOIUTION. 

i 2 . 5 6 ss discount for 60 days. 

f . — ' 

\ ' 1 . 2 8 ss discount for 30 days. 

. 1 2 8 s=: discount for 3 days' grace. 
$ 1 . 4 8 s=s required discount. 

Therefore, $256 — $1,408 = $254,592, the sum to be drawn 
from the bank. 

2. How much money would be drawn from the bank on a 
note of $650, payable in 90 days ? 



I 
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6.50 =s discount for 60 days. 
3.25 3= discoant for 30 days. 
. 3 2 5 =s discount for 3 days. 



9 1 . 7 5 =s discount for 93 days. 

Therefore, $650 — $10,075 = $639,925, the money to be 
drawn. 

3. What is the bank discount on $1056.29, for 30 days, and 
grace ? Ans, $5.81. 

4. What is the bank discount on $756, for 90 days, and 
grace? Ans. $11,718. 

5. What is the bank discount on $676.19, for 25 days, and 
grace? * Ans, $3.155-j-. 

6. How much money may be drj^ on a note of $692, pav* 
able 70 days after date, if discounted at a bank ? 

Ans, $683,581. 

7. How much money may be drawn on a note of $1567.89, 
payable 120 days from date? Ans, $1535.748. 

8. What is the bank discount on $542.78. for 90 days, and 
grace? Ans, $8,413+- 

9. What is the bank discount on $195.77, for 60 days, and 
grace ? Ans, $2,055 +• 

10. How much money may be drawn on a note of $726, 
payable 80 days from date ? Ans. $715,957. 



CASE V. 
§ lO^* When the Monet on which the Interest is 

TO BE CAST, IS IN PoUNDS, SHILLINGS, AND PeNCE. 

iS'Ult* — 'Reduce the shillings and pence to the decimal of a 
pound, (see Case IIL^ Decimal Pra^tionSy) and cast the interest 
in the same manner as when the principal consists of dollars^ 
cents y and mills. The decimal part of the answer may then 
he reduced to shiMings and pence hy Case /F., Decimal 
Fractions. . 

Ex. 1. What is the interest on 4St£. 16 s. 6d., for lyear 
and 6 months, at 6 per cent, per annum ? 



SOLUTION. 

6 
16.5 



12 

1 yr. 6 mo. =sl8 months, ofl 

and 18 -s- 2 = 9, the per cent. '^^ 

for the whole time. . 8 2 5 = the decimal value 

j0 of 16 s. 6 d. 

N 
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Therefore, 

42.825^. 
.09 



3.86 4 2 5 ^.=:3<£. 17s. 1 d. (See Case IV., Reduc- 

tion of Decimal Fractions.) 

2. What is the interest of 55 £. 15 s. 6 d. for 2 years, 6 
months, at 6 per cent. ? Ans. 8£. 7 s. 3d. 3 qr. 

3. What is the interest of 21 <£. 18 s. 4 d., for 3 years Bnd 4 
months, at 6 per cent. ? Ans. 4£. 7 s. 8 d. 

, 4. What is the amount of 156 <£. 9s. 3d., for 1 year and 9 
months, at 6 per cent. ? Ans. 172 £. 17 s. 9 d. 3 qr. -j-. 

5. What is the amount of 27<£. 2 s. 6 d. 3qr., for 1 year and 
10 months, at 6 per cent. ? Ans. 30 £. 2 s. 2 d. 3 qr. -|-. 

6. What is the interest of 36 £. 15 s., for 2 years and 3 
months, at 6 per cent. ? Ans. 4 £. 19 s. 2 d. 2.8 qr, 

7. What is tlie interest of 45^. 10 s., for 8 months, at 6 per 
cent. ? Ans. l£. 16 s. 4 d. 3.2 qr. 

8. What is the interest of 9^. 12 s. 6d., for 2 years, 4 
months, and 12 days, at 6 per cent. ? Ans, I £. 7 s. 4: d. -|-. 

CASE VI. 

^ lOO. When Interest is required on Notes or Bonds 
ON which partial Payments have been made. 

iS'ttlf . — r Cast the interest on the principal, at the given rate 
per ceni.y up to the time of the first paymtnt ; then, if the pay-' 
ment exceed the interest, deduct the excess from the principal ; 
hut if it he less, set both payment and interest aside, and cast 
the interest on the scune principal to the time of the next pay^ 
ment, or to the time of some payment, which, when added to the 
preceding payments, will exceed the sum of interest then due, and 
deduct the sum of these payments from the amount of the prin- 
cipal. The remainder will form a new principal, with which 
proceed as hefore, till the time of settlement. 

1. For value received, I promise to pay A. B. & Co., or 
order, fifteen hundred dollars, on demand, with interest. 
Jan. 1, 1825. ' John James. 

On this note are the following endorsements : — »- Oct. 1, 1825, 
three hundred dollars; July 1, 1827, four hundred and fifty 
dollars; Sept 1, 1828, six hundred and fifty dollars. What 
was due on settlement, July 1, 1830? 



J 
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The principal, on interest from Jan. 1,1825, $1500.00 

Interest from Jan. 1, 1825, to Oct. 1, of the same year, 9 mo. . 67.50 

1567.50 
The payment being more than the interest, deduct it^ . . 300.00 

Remainder, forming a new principal, 1267.50 

The interest from Oct. 1, 1825, to July 1, 1827, 1 yr. and 9 mo. 133.87 

1400.587 
Dednct second payment, because it is more than the interest, 450.000 

Remainder, forming a new principal, 950.587 

The interest from July 1 , 1827, to Sept. 1 , 1828, 1 yr. and 2 mo. 66.541 

1017.128 
Deduct the third payment, 650.000 

Remainder, formin? a new principal, 367.128 

The interest from Sept. 1, 1828, to July 1, 1830, the time of 

settlement, 40.384 

Jns. $407,512 

SOLUTION BY CANCZXING. 

yr, fti. d* 

1825 10 1 
1825 1 1 

9 0= time till first payment. 

_, ^ 1500. 9. 6 ^ « , , ISiaia. 9. 61 
rherefore, — . Canceled: — ; 

' 100. 12 laa. la ' 

2 
and 15 X 9 -r- 2 = $67.50, the interest till first payment ; and 
1500 + 67.50 = $1567.50, amount; and 1567.50—300=' 
$1267.50, the new principal. 

yr. m. d, 

1827 7 1 
1825 10 1 

1 9 = time from 1st to 2d payment. 

1267.50. 21. 6 ^ , J 1267.50. 21 61 

Statement: ---— — . Canceled: -— -— ; 

100. 12 100. IX 

2 
1267.50X21-7-200=133.087, the interest till 2d payment; 
then, 1267.50 + 133.087 = 1400.587 ; and 1400.587 — 450 = 
950.587, the new principal. 

yr, m. d. 

1828 9 1 
1827 7 1 

12 = time firom 2d to 3d payment. 

7 
950.687. 14. 6 ^ , ^ 950.587. Vi, 61 

Statement: ^^ ^ . Canceled: ^^ ^^ ; 
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and 950.587 X 7-^- 100 = 66.541 ; interest till the third pay- 
ment, and 950.587 + 66.541 =: 1017.128 ; and 1017.128 — 650 
rr: 367.128, the new principal. 

yr. m. d, 

1830 7 1 
1828 9 1 

1 10 = time from 3d payment to settlement. 

11 

367.128. 22. 6 ^ , , 367.128. X2. 61 

Statement : — --- — — — . Canceled : — — — : 

100. 12 100. 12 ' 

Si 

and 376.128 X 11 — 100 = 40.384, interest till time of settle- 
ment; and 367.128 + 40.3841= $407,512, answer, or sum due 
on settlement. 

2. I have in my possession a note, dated April 15, 1833, for 
f 2150.25, on which are the following endorsements: — Nov. 8, 
1834, $500.00; Sept. 1, 1835, $723.64; January 1, 1837. 
$378,295; and Oct. 29, 1837, $850.00. What amount was 
due on this note, April 15, 1838 ? Ans, $138,337. 

3. On a note of $767.95, given Dec. 25, 1827, and drawing 
interest after 90 days, were the following endorsements : — 
Jan. 1, 1830, $75.00; March 25, 1831, $565.25. What was 
due Jan. 1, 18331 Ans, $294,118. 

* Boston, Jan. 13, 1809. 

4. On demand, I promise to pay J. Anderson, or order, one 
thousand five hundred eighty-five and ^^Ijo^ dollars, with in- 
terest, for value received. 

Received, Mav 5, 1812, $863.12. 
Received, May 7, 1814, $221. 
• Received, July 21, 1815, $1009.03. 

Will the scholar determine whether the note is fully paid T 

5. What was due on a note of $2100, dated June 15, 1820, 
on settlement, June 15, 1830, the following sums~ being en- 
dorsed on the back of it, viz., June 30, 1824, $750, and Sept. 
30, 1828, $1200, on interest at 6 per cent. ? Ans. $1249.527. 

6. For value received of A. B., I promise to pay him, or 
order, seven hundred and fifty dollars, with interest at 6 per 
cent. ? 

Jan. 1, 1824. M. S. 

On the above were the following payments endorsed : — April 
1, 1826, one hundred and fifty dollars; July 1, 1829, four 
hundred and fifty dollars. What was due on settlement, Sept. 
1,1832? iliw. $461.71 -I-. 
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ANNUAL INTEREST. 

■ It is often required, by those loaning money for a number of 
years, that the interest thereof be paid at the expiration of each 
successive year> The interest thus accruing is called annual 
interest. 

When not paid according lo agreement, that is, annually, the 
interest on the principal, for each year, draws interest from the 
time it became due, till paid, or till the time of settlement. 

For this method of computing interiest the following is the 
rule : — 

iS^ttlt. — Find what is the yearly interest of the principal^ 
and cast the interest on each yearns interest ^ from the time it 
became due, till the time of settlement. The amounts mf the 
several years' interest loill be the total amount of interest due. 

Ex. 1. What is the annual interest, and also the amount of 
81500, at 6 per cent., the interest being 3 years in arrears? 

The interest on $1590 one year is $90.00, and the first year's 
interest will obviously draw interest two years. 

The amount of the first year's interest is therefore, . $100.80 

The amount of the second year's interest is 95.40 

The interest of the third year, not being due till the 

expiration of the year, will draw no interest, and ^ 

is therefore only $90.00 

m I ■ 

Annual interest z= 286.20 
Principal . . . zz: 1500.00 

Sum due . . . =$1786.20 

2. What is the amount of a note of $900, for 5 years, at 
6 per cent., interest annually ? Ans, $1202.40. 

3. What is the interest on $1399, at 6 per cent., for 4 years, 
interest computed annually ? Ans, $340.08. 

"4. What is the amount of $786, for 3 years and 6 months, 
the interest being annual and at 6 per cent 1 

Ans. $963.78. 

5. What is the difference of interest on $300, for 6 years, at 
C per cent., whether it be simple or annual interest?' 

Ans. $16.20. 

6. A man loaned $800, at 6 per cent, for 5 years, on con- 
dition that the interest be paid annually. This condition not 

ISL* 
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being complied with, how much was due at the expiration of 
the time ? Ans. $1068.80. 

7. What is the amount of $1200, at 5 per cent., annual in- 
terest, for 7 years 1 Ans, $1683. 



COMPOUND INTEREST. 

§ lOT. Compound Interest is that which is computed 
annually, and immediately added to the principal. The 
amount of each year is made the principal for the succeed- 
ing year. 

SElUl^* -*- Cast the interest y at the given rate per cent, ^ for the 
first year, by multiplying by that rate per cent., and make the 
amonn^ the principal for the second year. Make the amount 
of the second year principal for the third, and the amount of 
the third, the principal for the fourth, ^c, through the whole 
number of years. From the amount thus obtained subtract the 
principal; the remainder will be the compound interest, 

Ex. 1. What is the compound interest of $256, for 3 years, 
at 6 per cent. 1 

2 56 
.06 

15.36 interest. 
2 5 6.00 principal, added. 

2 7 1.36 principal for 2d year. 
.06 



16.2816 = interest of 2d year. 
2 7 1.36 = principal for 2d year, added. 

2 8 7.6416 principal for 3d year. 
.06 



17.258496 interest of 3d year. 
2 8 7.6416 principal. 

304.900096 amount of 3d year. 

2 5 6.00 the original principal, subtracted. 

*4 8 . 9 compound interest on $256, for 3 years. 

2. What is the compound interest of $450, for 3 years; at 6 
per cent. ? Ans, $85,957 +. 
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3. What is the compound interest of $50, for 3 years, at 5 
per cent. ? Ans, $7,881 +. 

4. What is the compound interest of $400, at 6 per cent., 
for 4 yeai-s ? Ans, $104.99 +. 

5. What will $675 amount to, at compound interest, in 3 
years and 6 months, at 6 per cent, per annum 1 

Ans, $828,053 +. 

6. What is the amount of $40.20, at 6 per cent, compound 
interest, for 4 years ? Ans, $50.75 +. 

7. What is the ^ount of $63, at 6 per cent, compound in- 
terest, for 2 years? Ans, $70,786+. 

8. What is the compound interest of $127.85, for 3 years, 
at 6 per cent. T Ans, $24,421 -j-. 



COMMISSION. 

4 

% 108« (Commission is an allowance made by merchants 
and others to an agent for buying and selling goods. This 
allowance is usually a certain per cent, on the amount of money 
received for the sales effected, or on that expended in making 
purchases. The only respect in which it differs from interest, 
is, that, in computing commission, no regard is paid to time; 
hence, 

3ftUl0« — ^ Multiply by the rate jper cent, 

Ex. 1. An agent sold for his employer goods to the value 
of $1800, for which he received 5 per cent. What was the 
amount of his commission ? Ans, $90. 

2. What is the amount of my commission for selling goods 
to the value of $975, it being 8 per cent. ? Ans, $78. 

^ 3. My agent sends me word that he has purchased goods 
on my account to the value of $2763. What will his commis- 
sion amount to, at 6 per cent. ? Ans, $166.08. 

4. The commission of $1250, at 10 per cent., is required. 
What is it? ^«s. $125. 

5. An agent sells 750 bales of cotton, at $52 per bale, and 
is to receive 2^ per cent, commission. How much money will 
he receive? and how much will he pay over to his employer ? 

Ans, He will receive $975, and pay over $38025. 

6. What will my commission amount to, at 3 per cent., in 
purchasing goods to the value of $7846.90? 

Ans. $235,407. 
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INSURANCE. 

^ 109. (I^nsurance against the loss of buildings and goods 
by fire, and also of ships and their cargoes by storm, is obtained 
/^y paying a certain per cent, on the estimated value of the 
property insured.) 

The instrument which binds the contracting parties is called 
ih^olici/) and the sum paid by th^ party insured to the insuring 
party, is called the(premium^ 

3SiU\t* ^Multiply the estimated value of the property in* 
sured by the per cent.) 

Ex. 1. What is the premium for the insurance of buildings 
and appurtenances, valued at $3758.50, at ^ per cent. 1 

Ans, «18.79 +. 

2. What- is the premium for insuring property valued at 
$3600, against loss by fire, at f per cent. ? Ans. $27. 

3. What is the premium for insuring property valued at 
$845, at I per cent. ? , Ans. $1.69. 

4. What is the premium for the insurance of a ship and 
cargo valued at $20500, at i per cent. ? Ans. $68,333 -f. 

5. What ivould be the premium for insuring a ship and 
cargo valued at $18000, at f per cent. 1 Ans. $67.50. 

6. Insured my house and out-buildings, valued at $21560.38, 
at f per cent. What was the amount of the premium ? 

Ans. $86.24 4-. 

QUESTIONS.-— What is Interest? How is it computed? Suppose the 
sum on interest be more or less than JflOO; or the time more or less than one 
year, how must the sum paid as interest compare ? Give the illustration. What 
IS the principal ? What is interest ? What is legal interest ? What is the 
legal rate per cent, in New England ? What in New York ? What in Louisi- 
ana ? What do you understand by the amovnt? The rate per cent, is a deci- 
mal of how many places, when expressed by cents ? and when expressed by 
mills ? -What is Case I. ? What is the rule for if? What is Note 1 ? What 
IS Case II. ? What is the rulo ? Give the reason of the rule. What is Note 
2 ? Note 3 ? What is Case III. 7 What is the rule ? Give the explanation 
which precedes the rule. What is Note 4 7 What is Note 6 7 What is Note 
47_'Wnat is the rule for canceling 7 What is the rule for canceling, when the 
time consists of years and months 7 What is Note 7 7 What is ti>e rule for 
canceling, when the time consists of years, months, and days 7 What is Note 
8 7 What is Note 9 7 What is Case IV. 7 What is the rule 7 What exolana- 
tlon precedes the rule 7 What is said relatire to banking institutions 7 What 
is Case V . 7 What is the rule for it 7 What is Case III. of Decimal .Fractions 1 
What is Case IV. of Decimal Fractions 7 What is Case VI. 7 What is the 
rule for it 7 Will the scholar now inform me why it is correct to multiply by 
one hnif of the even number of months in the given time, in casting interest at 
6 per cent. 7 What is Compound Interest 7 What is the rule for it 7 What 
is Commission 7 In what respect does it differ from Simple Interest 7 What 
is the rule 7 How is Insurance obtained 7 What is to be understood by the 
policy 7 What by the premium 7 What is the rule 7 
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RATIO. 

§ 110. Ratio isABe relation which one quantity or number 
has to another quantity or number of the same kindA 

The former of the two numbers, between which the ratio 
exists, is called(the antecedent^ and the latter, <the consequent.) 

The direct ratio of any two numbers is obtained by dividing 
the consequent of any couplet by the antecedent, and the in- 
verse ratio,; by dividing the antecedent by the consequent^ 

Thus, the direct ratio of 2 to 4, is 2, because the antecedent, 
2, is contained in the consequent, 4, two times ; and the inverse 
ratio is f , because 4, the consequent, is contained in 2, the 
antecedent, f = J of a time. Both these expressions establish 
the same general fact, viz., that one of the given numbers is 
twice as large sis the other. 

From the above, it is obvious that ratio can exist, only be- 
tween quantities of the same kind.^ It would be absurd to in* 
quire how many times 3 acres must be repeated to equal 12 
. tonsw 

Any'^imple ratio is expressed(by two dots placed between the 
antecedent and the consequent ; thus, 2 : 8, or 5 : 10. 

The following four propositions require to be carefully 
studied : — 

1. T%e ratio of any couplet is not affected either by multiply^ 
ing or by dividing its antecedent and consequent by the same 
number ; for the ratio of 9 : 18 is 2 ; and the ratio of 9 : 18 X 2 
= 18 :^6, is also 2. The same result is obtained by dividing 
these terms by any number whatever ; thus, 9 -. 18 -r 3 = 3 : 6, 
and this equals 2. 

2. The ratio of any couplet is multiplied by any number^ by 
multiplying the consequent ^ or by dividing the antecedent ^ by that 
numberj The ratio of 12 to 36, is 3 ; if, however, the con- 
sequent be multiplied by 3, the ratio, 3, will be multiplied by the 
same number ; thus, 12 : 36 X 3= 12 : 108 = 9. The same 
result is obtained by dividing the antecedent by the same num- 
ber; -thus, 12, the. antecedent, divided by 3, equals 4, and the 
ratio of 4 to 36 is 9, the same as before. 

3. The ratio of any couplet is divided by any number, by 
dividing the consequent, or by multiplying the antecedent, by 
that number. Take the ratio 12 : 36, as before, and let it be 
divided by 2. If the consequent be divided, we obtain the ratio 
142 : 18=z 1^ ; but if the antecedent be multiplied, we obtain the 
ratio 24 : 36 = If also. 



166 RATIO. 

4. If two -or more ratios he multiplied together ^ that is, if the 
antecedents be multiplied into the^ antecedents, and the consc" 
quents into the consequents, the resulting ratio is called ^poM- 
pouND ratio) and is equal to (the product of the simple ratios.^. 
The ratio compounded of the simple ratios, 2 : 4, 3 : 6, and 4 : S, 
is the ratio, 24 : 192 = 8 ; but the ratio 2 : 4 == 2, also 3 : 6 = 
2, and 4: 8=2; and 2X2X2 = 8. 

Ex. 1. What is the ratio of 6 to 36? Ans, 6. 

2. What is the inverse ratio of 7 to 12 ? Ans. -/y. 

3. What is the ratio of 7 to 42 ? 

4. What is the inverse ratio of 5 to 20? 

5. What is the ratio of 1 .£. sterling to 7 s. 6 d ? It is 
obvious that the terms here given must be reduced to the 
same denomination, in order to compare them ; therefore, 1 ^. == 
240 d., and 7 s. 6d. = 90d. The direct ratio, therefore, is ^^^^y 

6. What is the ratio of 16 lb. to. 3 cwt. ? Ans, 21. 

7. Multiply the terms 3 : 7 by 9, and see how the given ratio 
is affected. 

8. Divide the terms 9 : 15 by 3, and compare ratios. (See 
proposition 1.) • 

9. Multiply the ratio 11 : 16 by 5. Ans. 11 : 80. 

10. Multiply the ratio 9 : 11 by 3. Ans. 3 : 11. (See prop- 
osition 2.) 

11. Divide the ratio 3 : 12 by 6. Ans. 3 : 2, or f , 

12. Divide the ratio 3 : 19 by 4. Ans. 12 : 19. (See prop- 
osition 3.^ 

13. Wnat is the. ratio compounded of the ratios 2:3, 3:4, 
and 4 : 5 ? Ans. 24 : 60, or 2 : 5. 



/* 

/ 



Note.— >'^henever the antecedent of any couplet is the same as the 
consequent of any other couplet, the several ratios may be reduced to 
one, by rejecting such antecedents and consequents.'; Hence, the prece- 
ding simple ratios may be reduced to a compound one, by rejecting; their 
similar terms. The ratio thus obtained is 2 : 5. 

14. What is the ratio compounded of the simple ratios 3 : 5, 
4 : 5, and 2:3? (See proposition 4.) 

Ans. 24 : 75, or 8 : 25. 

15. Multiply the ratio 5 : 9 by 4. Ans. 5 : 36. 

16. Divide the same ratio by 3. Ans. 5 : 3. 

17. Multiply the ratio 12 : 21 by 6. Ans. 2 : 21. 

18. Divide the same by 7. Ans. 84 : 21, or 12 : 3. 

19. Reduce the ratios 4:7, 3 : 1, and 6:2, to a compound 
ratio. Ans. 36 : 7, 
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PROPORTION. 

^ 1 1 1 • ^E^uality of ratios^constitutes proportion. 

Each simple statement ^n 'proportion requires at least two 
equal ratios, or four terms,^/ the first and second of which are of 
one kind, and constitute one of the ratios; and the third and 
fourth are of another kind, and constitute the other ratio. 

If 6 men earn 12 dollars in a given time, 36 men will earn 
72 dollars in the same time. In this proposition, the two ratios 
required to constitute a proportion, are, the ratio of 6 men to 
36 men, and of 12 dollars to 72 dollars ; and the proposition 
can be true only on the condition that these two ratios are 
equal ; and that is actually the case, for 36^6 = 6, and 72 -J- 
12 = 6. T4ierefoi:e, 6 is the ratio of each couplet. 

Proportion is usually expressed by dots, thus, 6: 36:: 12: 
72 ; and thus read, 6 is to 36 as 12 is to 72, or 6 men are to 36 
men as 12 dollars are to 72 dollars. 

When any four numbers are proportionals, the first and fourth 
are called extremeSy-BXid the second and third, the means; and 
the product of the extremes (must always equal the product of 
the meansj Tl}is is true with regard to the statement made 
above ; for 6 X 72 = 432, and 12 X 36= 432. 

Since, therefore, these products are always equal, if any three 
terms are given, two of which bear a given ratio to each other, 
a fourth term may be found, to which the third given term 
shall bear the same ratio ; for the required term must be either 
one of the extremes or one of the means. If it be one of the 
extremes, the product of the means divided by the given extreme, 
will give the required extreme ; and if it be one of the means, 
the product of the extremes divided by the given mean will 
give the required mean. 

Suppose, in the proposition stated above, it be required to 
find how many dollars 36 men would earn in a given time, if 6 
men earn 12 dollars in the same time. 

Let the three given numbers stand as before, thus ; 6 men : 
96 men : : 12 dollars : what number of dollars ? 

Now, since 6, the left-hand term, multiplied by the required 
term, must produce the same number as 36 multiplied by 12, it 
follows that 36 multiplied by 12, and the product divided by 6, 
will give the required number. Thus, 36 X 12 = 432, and 
432-7-6 = 72, the fourth term in the preceding proposition. 
Or, suppose it required to find what number bears the same 
ratio to 36 that 12 does to 72. The statement would be, What 
number : 36 : : 12 : 72. The other extreme is here required ; 
hence, 36 X 1^= 49^> and 432-7-72 = 6, the required extreme. 
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Again ; let one of the meand be required, thus ; 6 is to what 
number as 12 is to 72 ? The statement may stand thus ; 6 : — : : 
12 : 72. One of the means is here required, and the extremes 
are given; therefore, 72X6=i432, and 4924-12 = 36, the 
required mean. Lastly, let the other mean be required. We 
then have the statement as follows ; 6 : 36 : : — : 72. The third 
term of the statement is here wanting, or the other mean. 
Therefore, 72X6 = 432, and 432-^-36 = 12, the required 
mean. 

From the preceding remarks we learn that^ operations in 
simple proportion consist (in havihg three of the terms of a 
proportion given and a fourth term required. . For finding this 
fourth term, we have the following rule : — 

3Etttl0* —police which of the three terms given is of the same 
name or kina^as the required term or answer, and give it the 
right-hand place. Notice , again^ whether the term required must 
be greater or less than this^; and, if it is to he greater, place the 
greater of the two remaining terms next it, on the left, for the 
second term of the proportion , and the less number for the first ; 
but if it is to be less, place the less of the two remaining numbers 
for the second term, and the greater for the first term ; then 
multiply the second and third terms together for a dividend, and 
divide their product by the first ; the quotient icill he the fourth 
term, or answer, and of the same denomination as the third term. 

Mote 1. — if the third term consists of different denominations, it must 
be reduced to the lowest mentioned before statingr, and the fourth term 
will be of the same denomination ; but if either the first or second terms 
be of different denominations, they must both he reduced to the lowest 
mentioned, before stating. / 

Ex. 1 . If 8 yards of cloth cost $3.20, what will 96 yards cost ? 

Since 8 yards cost money, 96 yards will cost money ; the required term 
must, therefore, be money ; and must be a number to which $3.20 will 
bear the same ratio that 8 yards bears to 96 yards. $3.20 ii^ therefore, to 
be made the right-hand term. 

The next inquiry is, which will cost most, 8 yards, or 96 yards ? The 
answer to this inquiry places (in accordance with the rule) the 96 in the 
second place, and the 8 in the first, thus ; 8 : 96 : : 3.20 : what number 
of dollars ? 

PERFORMED. 

8 : 9 6 : : 3 . 2 
9 6 

19 2 
2 8 8 



8) 3 7.2 

$38.4 Ans. 
Therefore, 8 yards : 96 yards : : $3.20 : f 38.40. 
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2. If 9 men earn 72 dollars in a giveii time, how much will 
24 men earn in the same time ? 

Statement ; 9 men : 24 men : : 972 : Ans, $192.00. 



^ 113. Sums of this description may be sohed with pecu- 
liar ease by canceling. 

IBiUXt FOR Canceling. — Notice which of the given terms is 
of the same hind or name as the required answer, and place 
it above a horizontal line, towards the left. Notice again 
whether the required term must be greater or less than this; and, 
if greater, place the grejoter of the two remaining terms on the 
right of the preceding term, and also above the line^ and the less 
of the two terms below the line ; but if less, place the less of the 
remaining terms above the line, and the greater below it ; then 
caned, multiply, and divide, as before directed^ 

Note 2. — In arran^ng the terms as directed for cancelinfir, the number 
placed first above the line, is the third term of the proportion, and that 
standingr on the same side, on the right of this, is the second, and the 
number standing below the line, the first. 

3. If 12 horses consume 42 bushels of oats in a given time, 

how much will 20 horses consume in the same time ? 

42. 20 
Statement; • 

The answer required is obviously the oats that 20 horses would con 
sume. It is also evident that 20 horses would consume more than 12. 
Hence the reason of the above statement. 

7. 10 

The same canceled ; --7 — - ; 

IS. X 

and 7 X 10 = 70, the bushels required. 

It wilf be recollected that the numbers above the horizontal line form a 
dividend, and those below the line, a divisor. Hence, 42, the number of 
bushels consumed by 12 horses, may be regarded as divided by 12. This 
division would give the quantity of oats which 1 horse would o<Misame 
in the given time ; and mis quantity, multiplied by 20, would give the 
quantity 20 horses would consume in the same time. 

4. If 72 yards of cambric cost (119.44, what will 9 yards 
cost 1 

If $1 19.44 be divided by 72, the quotient will be the price of 
41 1 yard, and this price multiplied by 9, will be the required 

answer. 

_^ ^ 119.44. 9 
Therefore, 



72' 



Canceled; — ' *' 



8. T»' 



and 119.44 -7- 8 = 14.93, Ans. 
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5. If 10 shillings pay for 20 pounds of beef, how many 
pounds may be bought for 5 shillings 1 Ans. 10. 

6. If 3 lb. of sugar cost 4 s. how much will 6 lb. cost ? 

Ans. 8 &• 

7. If 12 bushels of wheat are worth $16, what is the value 
of 48 bushels ? Ans. $64. 

8. Sold 12 yards of cloth for $72. What is the value of 5 
yards, at the same rate 7 Ans. $30. 

9. What is the value of 16 cords of wood, if 48 cords are 
worth $120 ? Ans. $40. 

10. If 16 cords of wood are worth $40, what is the value of 
48 cords? Ans. $120. 

11. What is the value of 4 gallons of wine, if 108 gallons 
of the same kind are worth $324? Ans. $12. 

12. If 8 yards of cloth cost $3.20, how many yards of the 
same kind may be bought ibr $38.40 ? Ans. 96 yards. 

13. Paid 75 cents for 7 lb. of sugar. How many pounds of 
the same kind may be bought for $6 ? Ans. o6 pounds. 

14. If 7 men can accomplish a piece of work in 12 days, 
how many men are required to accomplish the same in 3 
days ? Ans. 28 men. 

15. If a ship sail 24 miles in 4 hours, in how many hours 
will she sail 150 miles, if she continue at the same rate? 

Ans. 25 hours. 

16. If 17 men perform a piece of work in 25 days, in how 
many days would 5 men perform the same ? Atis.85 days. 

17. A staff, 4 feet long, casts a shadow 6 feet. Another staff, 
placed in ;the sa^ie situation, casts a shadow 58 feet ; what is 
its length ? / V Ans. 38§ feet. 

18. A garrison has provision for 8 months, at the rate of 15 
ounces per day. What must be each man's daily allowance, in 
order that the same provision may last them 11 months? 

.. ,'/ Ans. 10-ff ounces. 

19. When a quarter of wheat affords 60 tenpenny loaves, 
how many eight-penny loaves may be made from the same? 

^115. 75. 

20. If $10 worth of provision serve 7 men 4 days, how many 
days will the same provision serve 9 men ? Ans. B^ days. 

21. If 12 gallons of wine cost $30, what is the value of 56 
gallons, at the same price per gallon? Ans. $140. 

22. If 15 pounds of sugar cost $1.20, how many pounds 
may be bought for $38 ? - Ans. 475 pounds. 

23. ' If a staff, 4 feet long, casts a shadow 7 feet long, what 
is the height of a steeple, whose shadow, at the same time, 
measures 196 feet? Ans. 113f feet. 

24. If a pole, 6 feet long, casts a shadow 10 feet on level 
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ground, what would be the length of a shadow from a steeple 
72 feet high, at the same time ? Ans, 120 feet. 

25. If 12 men build a house in 48 days, in how many days 
can 36 men do the same work? Ans, 16 days. 

26. If 100 men. can finish a piece of work in 12 days, 
how many men will be required to do the same in 4 days ? 

Ans, 300 men. 

27. How many men must be employed to complete in 15 
days what 5 men can do in 24 dayst Ans, 8 men. 

28. If a man perform a journey in 3 days, when the days 
are 16 hours long, how many days, of 12 hours each, will h^ 
require to perforni the same, if he continue to travel at the same 
rate f Ans, 4 days. 

29. If 48 men can build a wall in 24 days, how many men 
can do the same in 192 days 1 Ans, 6 men. 

30. In how many days will 8 men finish a piece of work 
which 5 men can do in 24 days ? Ans, 15 days: 

31. In what time will $600 gain $50 interest, if $80 gain it 
in 15 years? • Ans, 2 years. 

32. When $100 principal will gain $6 in 12 months, what 
principal will gain the same in 8 months? Ans, $150. 

33. How many yards of cloth, 3 qr. wide, are equal to 30 
yards, 5 qr. wide ? Ans, 50 yards. 

34. How many yards of paper, 1\ yards wide, will be suffi- 
cient to hang a room 20 yards square, and 4 yards high ? 

Ans, 256 yards. 

35. If a board be 9 inches wide, how much in length will 
make a square foot ? Ans. 16 inches. 

36. What quantity of shalloon, 3 qr. wide, will line 7^ yards 
of cloth, 1^ yards wide? Ans. 15 yards. 

37. 'Lent a friend $100 for 6 months. Afterwards he lent 
me $75. How long ought I to retain it to balance my favor, 
allowing to each the same rate per cent, of interest? 

Ans, 8 months. 

38. In what time will $858 gain as much as $286 will gain 
in 12 months ? Ans, 4 months. 

39. If 375 cwt. may be carried 660 miles for a given sum, 
how many cwt. may be carried 60 miles for the same money ? 

Ans, 4125. 

40. If 10 s. worth of wine will suffice for 46 men, when -a 
tun is worth $240, for how many will the same 10 s. suffice, 
when a tun costs $160? Ans, 69 men. 

41. If 5J^ yards of muslin, that is 1} yards wide, will make 
a dress, how many yards of lining will be required, that is but 
3 qr. wide ? Ans, 11 yards. 

42. If 40 rods in length and 4 in breadth make .an acre> what 
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is the width of a piece of ground containing the same quantity, 
that is 24 rods in length ? Ans. 6 rods, 3 yards, 2 feet. 

43. An insurance company, consisting of 82 persons, sus- 
tains a loss, of which each man's share was $12. What would 
their shares have been, had the company consisted of only 32 
persons ? Ans, $30.75. 

44. If a hogshead of wine, which cost $180, afford a hand- 
some profit, when retailed at $4 per gallon, how must another be 
retailed, which cost $196, to gain the same per cent ? 

Ans. $4,355 +. 

45. A lot of ground was walled in by 16 men in 6 days. The 
same, being demolished, is required to be rebuilt in 4 days. How 
many men must be employed ? Ans. 24 men. 

46. A person, by traveling 12 hours per day, performs a 
journey of 800 miles in 32 days. How many days will he require 
to perform the same journey, if he travel 15 hours per day t 

Ans. 25f days. 

47. If 1800 cwt. may be carried 64 miles for a given sum, 
how far may 225 cwt. be carried for the same money ? 

Ans. 512 miles. 
^48. If 50 gallons of water fall into a cistern of sufficient 
capacity to contain 230 gallons, in one hour, and by a pipe 35 
gallons be drawn off in the same time, how long will it take to 
fill the cistern ? Ans. 15 hours, 20 minutes. 

49. If 1501b. of soap cost $15.60, what would 151b. cost? 

Ans. $1.56. 

50. How many yards of cloth, 3 qr. wide, are equal to 39 
yards, 5 qr. wide ? Ans. 65. 

51. A cistern has a pipe by which it may be emptied in 10 
hours. How many pipes, of the same capacity, will empty it in 
30 minutes ? Ans, 20 pipes. 

§ 113* It has.already been said, that, if the given terms (see 
Note 1) are of different denominations, they must be reduced 
before stating the sum. This labor is, for the most part, saved, 
whenever the question is solved by canceling. Tsike the fol- 
lowing sums, in which it is required to find the value of a quan- 
tity in one denomination, the price of some other denomination 
being given. 

3ftUl0« — ^Write the quantity the price of which is reqmred, 
above a horizontal line ; then, {if the price of a lower denominch' 
tion be given,) on the right of this, also above the line, place the 
numbers required to reduce the given quantity to that denomina-' 
tion, together with the price of the same denomination ; then, be^ 
low the line, torite such numbers as will reduce the given price to 
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the required denomination. But if the price of a higher denomi- 
nation be giveny and that of a lower denomination be required, 
place the quantity the price of which is required, as before, and 
write the numbers necessary to reduce that quantity to the dc' 
nomination of which the price ii given, below the line ; then, 
lastly, place the quantity the price of which is given beloto, and 
its price above the line. Solve the statement by canceling^. 

Note 3. — If either the given quantity or price be of different denomi- 
nations, they may be reduced to the lowest given , before stating ; or^ if 
preferred, the lower denominations may be reduced to a decimal. 

Ex. 1. How many pounds sterling will 3 cwt. of sugar cost, 
at 20 pence per pound,? 

The price of 3 cwt. is required, and that of 1 pound is given. The 

fiven price is also in pence, and pounds sterling are required. Hence, 
. 4. 28. 20 _ 

'■ is the required statement. The numbers 4 and 28 above the 

12. 20 
line, are required to redace the 3 cwt. to pounds, and these pounds, multi- 
plied by 20, will five the price of the whole quantity in pence. If, then, 
these pence be divided by 12 and 20, they will be reduced to pounds 
sterling. 

S 4i 28 SIS. 

Statement solved : — — '■ — - — . 

Therefore, 28 £, is the required answer. 

2. How many pounds sterling will 3 pipes of wine cost, at 
10 s. a gallon ? 

3. 2. 63. 10 ,o^ -, 

Statement: ■- — =189£. 

20 

In this statement, the 2 and 63 above the line are the numbers 
required to reduce pipes to gallons; then, the gallons, multiplied 
by 10, will give the cost in shillings; and, lastly, the shillings, 
divided by 20, (the number below the line,) will be reduced to 
pounds. ^ 

3. How many dollars. New York currency, will 12 cwt. of 
sugar cost, at 10 d. a pound ? Ans, $140. 

4. How many dollars. New England currency, will 2 hogs- 
heads of wine cost, at 6 d. a pint ? 

Q /?Q A 9 R 

Statement; - — '--■ ' '^ . Ans. $84. (6s. = $1 New England 

currency.) 

5. At 15 pence a pound, what will 1 cwt. of loaf sugar cost, 
in dollars. New England currency ? Ans, $23,333 -|-. 

If it is preferred to solve sums of this kind without canceling, 
it may be done by the following rule : — 

Ktllf* -^Reduce the given quantity to that denomination^ the 
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price of which is given, cmd multiply it hy the price ; then divide 
by such numbers cts are required to reduce the value obtained to 
the required denomination, 

6. How many dollars, New Tork currency, will 6 cwt. of 
sugar cost, at 10 d. a pound ? 

8oi<i;tion. 
6 
4 = qr. in cwt. 

OQ ,K- 12)6720 

2 8 = lbs. m qr. i 

I g Q 8)560 = cost in shillings. 

4 8 7 = dollars, Ans, 

672 " 

1 0= price of 1 lb. 

6 7 2 = cost in pence. 

7 

Canceled : - — '• — '■ — . Ans, 10 X 7 = 70. 

IS. & ■ 

7. How many dollars will 53 ells English cost, at 8 s., New 
York currency, per yard 1 Ans. $66.25. 

8. If I purchase melasses at 1 s. 3 d. per quart, how much in 
pounds, shillings, said pence, will 12 hogsheads of the same kind 
cost ? Ans. 189 £. 

9. If I purchase 16 cwt. of steel for $156, what will 1 qr. of 
a cwt. cost, at the same rate ? 

39 

Statement : ]^. Canceled : ^-^. 39 -h 16 = $2,437 +. 

4. lb 4. 16 

10. 'What cost 9 cwt. of sugar, at 10 pence per pound ? 

Ans. 42 £. 

11. What cost 12 cwt. of sugar, at 9 pence per pound? 

Ans. 50 £. 8 s. 

12. What cost 42 cwt. of sugar, at 3 s. 8 d. per pound ? 

Ans. 862 £. 8 s. 

13. What would 480 yards cost, in Federal Money, at 2 
pence, New York currency, per yard ? • "^ 

480. 2. ^ ^^^ , 

Statement: 77;~Z' '^^^' $1"+' 

1^. o 

For the solution of the following sums, see the Table of Cur- 
rencieSy given in Reduction of Currencies. 
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14. What would 862 yards cost, in Federal Money, at 3 pence 
per yard, New England currency ? 

QCiQ Q 

Statement: — -r^. Ans, $35,916+. 

12. 6 

• 

15. What would 920 yards cost, in Federal Money, at 4j 
pence per yard, New Jersey currency? Ans, $46. 

16. How much will 672 yards cost, in Federal Money, at 6 s. 
6 d., New York currency, per yard ? Ans, $546. 

17. How many dollars will 123 yards of cloth cost, at 10 s., 
New Jersey currency, per yard ? Ans. $164. 

18. C has a journey of 75 leagues to perform. In what time 
will he complete it, if he travel 30 miles a day ? 

Ans. 7 j- days. 

19. If 9 Itx of coffee cost 27 s., how many dollars, at 6 s. each, 
will 45 lb. cost ? Ans, $22.50. 

20. If I buy 20 pieces of cloth, each 20 ells, for 12 s. 6d. 
per ell, how many dollars, at 8 s., will pay for the samfe ? 

Ans. $625. 

21. A vessel at sea discharges a cannon, the report of which 
reaches me in 1 minute,^0 seconds. How far distant is she, 
allowing sound to travel 1 142 feet in a second ? 

Ans. 19 miles, 3 furlongs, and 29-ji|- rods. 

22. How many yards of cloth may be bought for $37.62, if 
f of a yard cost 66 cents ? Ans. 42 yd. 3 qr. 



QUESTIONS. — What is Ratio t What is the former of the two numbers, 
between which the ratio exists, called ? What is the latter ? Uow is the direct 
ratio of any two numbers obtained 1 How is the inverse ratio obtained 7 Be* 
tween what quantities only does ratio exist ? How is simple ratio expressed ? 
How is the ratio of any couplet aifected by multiplying or dividing ooth the 
antecedent and the consequent by the same number I In what two ways may 
the ratio of any two numbers be multiplied ? in what two ways is the ratio of 
any couplet divided by any number^ When two or more ratios are multiplied 
together,' what is the resulting ratio called? What does it equal? What is 
Note 1 ? ' What constitutes Proportipn ? How many equal ratios are fequired 
for a statement of proportion ? What terms must be of the same kind ? When 
any four terms are proportional, what are the first and fourth called ? And what 
are the second and third called ? How does the product of the extremes com* 
pare with the product of the means ? When any of the four terms are wanting, 
explain how it may be foimd. In what do operations in Siinple Proportion con- 
sist ? What is the rule ? What note follows the rule ? What is the rule for 
canceling ? What is Note 2 ? What is the rule, when it is required to find the 
value of a quantity in one denomination, the price of some other denomination 
being given 1 Wnat is Note 3 7 What is the rule for Bolving sums of this kind 
without canceling ? 
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^ lli£. Simple Proportion consists pf two equal ratios^ 
Compoond Proportion is4^&t in whicnThe relation of one of 
the given quantities to a required quantity of the same name^ is 
traced through two or more simple proportions. 

The smallest number of terms^ of which a statement in com- 
pound proportion can consist,(ls five) Of these terms^^ne is 
always of the same name as the answer required^ and the 
others are always two of a kind. The following sum will serve 
as an illustration : — 

If 3 men, in 4 days, spend $5, how many dollars will 6 men 
spend in 12 days? 

In the above sum, there are five terms given, viz., two of 
men, two of days, and one of dollars; and dollars are also 
required for the answer ; so that, when the sixth term is found, 
the sum may be resolved into three simple ratios, the third of 
which is a compound of the preceding two. These ratios are 
3 men : 6 men, and 4 days : 12 days, and $5 : the required 
number of dollars. Now, it is obvious that the ratio of $5 to 
the required number of dollars, is not the same as the ratio of 3 
men to 6 men ; for then no regard would be paid to the time, 
and the solution would be effected on the supposition that one 
man or a number of men would spend as much in one day, as in 
any given number of days. Nor is it the same as the ratio of 4 
days to 12 days; for then the supposition would be, that 3 men 
would spend as much as 6, or any number of men. But it is a 
ratio compounded of the two ratios, viz;, ther ratios of 3 men 
: 6 men, and of 4 days : 12 days. The ratio of 3 : 6 = 2, and 
95 X 2 r= $ 10. This would double the given quantity of money. 
Again/the ratio of 4 : 12, is 3; this would treble the sum last 
obtained, viz., $10, and would give 10 X 3 = $30, which is the 
answer to the above question. Now, it will be observed that 
the $5 in the above operation was multiplied by the product 
of the two simple ratios ; for 3 : 6 = 2, and 4 : 12 = 3; there- 
fore, 2 X 3=6, the product of the simple ratios, and $5X6=: 
$30, Ans. 

The same result would have been obtained by multiplying 
the $5 by the consequents, or latter terms of each ratio, ana 
dividing their product by the product of the antecedents, or 
former terms of the same ratios. Thus, 3 : 6, and 4 : 12, are 
the given ratios of which 6 and 12 are consequents ; therefore, 
6 X 12 X 5= 360, and 3X4= 12, the product of the ante- 
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cedents; hence, 360— 12 = 30 dollars, the same answer as 
before. Hence we have the following rule: — 

i&ttif ♦ — (Write the number which is of the same kind as the 
answer required, for the third term. Of the remaining terms, 
take any two of the same name, and arrange them as directed 
in Simple Proportion ; then any other two of a kind, and so on 
till the terms are aU taken. Lastly, multiply the product of the 
second terms by the third term, and diifide the last product by the 
product of thejirst terms, and the quotient will be the required 
term or answer," 

Ex. 1. If 4 men build a wall 10 feet long, 3 feet high, and 
2 feet thick, in 6 days, in what time will 12 men build one 100 
feet long, 4 feet high, and 3 feet thick ? 

The question asked is, in what time will the work be done 1 
Therefore, by the rule, 6 days is the third term. 



12 men 

10 feet length 

3 feet high 

2 feet thick 



4 men 
100 feet length 
4 feet high 
3 feet thick 



6 tlays. 



It is obvious that 12 men would require less time to execute a ffiven 
piece of work than 4 men, and also that a wall 100 feet long, 4 feet niflrh, 
and 3 feet thiols, would require more time than a wall. 10 feet long, 3 feet 
high, and 2 feet thick. 

The same solved : — 
12:4 ^ 

^$'i^^i:: 6; 4X100x4x3X6 = 28800; and 12 X 10 
0:3 X3X2 = 720; and 28800-^720 = 40 days, 

-^ the number required. 

The work of this sum may be much abbreviated by canceling. 

.«. 111 6. 4. 100. 4. 3 -«, , 

The statement would be, ' ^ = 40 days, 

1(«. lU. «5. 40 

For the preceding mode of operation, we have the following 
rule : — 

MUU FOR Canceling. — ^rite the number which is of the 
same name as the answer required, above a horizontal line, 
towards the left. Then take each two terms of the same name, 
and compare them with this number, and notice whether mare or 
less be required, as in Simple Proportion. If more be required, 
place the greater of the two numbers above the lincj and the less 
below ; but, if less be required, place the less of the two above the 
line, and tlie greater below. Cancel, S^c] 

Ex. 2. If 4 men, in 12 days, mow 48 acres of grass, how 
many acres will 8 men mow in 16 days ? 
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^' ^ Common statement ; - « . *? g | : : 48. 

Statement for canceling; — ^ — -— z=il28 acres. 

Note 1. — If the sixth term, or answer, be placed below the horizontal 
line, the other terms remaining as before, the product of the terms standing 
above the line, will just equal the product of those standing below, thus: 

48X8X16=6144 



128X4X12 = 6144 



' . 3. If 12 horses eat 20 bushels of oats in 16 days, how many 
bushels will 24 horses eat in 48 days ? 

'20. 24. 48 ^ ,^^ , , i 

Statement; r~7::. ^ns. 120 bushels. 

' 12. 16 # 

4. If 18 men, in 32 days, consume 128 lb. of bread, how 
many pounds will 12 men cppsume in^ 64 days, their daily 
allowance being the same f /*'f! H?^^ Arts, V7(S^, 

5. If 8 men receive 4 dollars tor 3 days* work, how many 
days must 20 men work, to e^n 40 dollars, if they receive the 
same daily allowance? -/.//' ' -^w^* 12. 

6. If 4 men receive $3.^0 fer 3 days' work, how many men, 
\' if they receive the same per day, will earn $12.80 in 16 days? 

V ;<, ^^y/ i, i - - S Ans. 3 men. 

1^ 7. How much oifgrft 60 men to receive for 25 days' work, if 

. K 12 men, under ^hft san^e circumstances, receive 50 dollars for 4 
:::; days' work 1 -- *^^/ . *: yr^- Ans, $1562.50. 

^ 8. If 16 men cut 112 cords of wood in 7 days, how many 
-<x>rds will 24 men cut in 19 days ? Ans, 456 cords. 

9. If the transportation of 12 cwt. 150 miles, cost 75 shil- 
lings, for how manydollars^at 8 s. each, may 6 cwt. be trans- 

.^^ ::|ported 45 miles ? '^|^^ .; ^%7 Ans, $1,406 +. 

10. If the freigm of "^ hhds. of sugar, each weighing 12 
: cwt., 20 leagues, cost $38.40, what will be the expense of tram^ 

porting 50 cask^ of the.saine, each weighing 2 cwt. 2 qr., 100 
: leagues ? ■ -^ '(:^\: ^ ' ^ ^^^ ^ ^-' ' Ans, $222.22 +. 

'*' 11. If 100 dolIaLrfe, in 1 year, gain 6 dollars interest, how 
'much will 200 dollars gkin in 26 weeks? * Ans. 6 dollars. 
Jl'.2. If 350 dollars, in 9 months, gain 15 dollars, what princi* 
' pal will gain 6 dollars in 12 months ? Ans. 105 dollars. 

13. If 8 men can build ci wall, 20 feet long, 6 feet high, and 
4 fbet thick, in 12 days, in what time can 24 men build one, 
200 feet long, 8 feet high, and 6 feet thick ? Ans. 80 days. 

1 4. A wdl, 32 feet high, and 40 feet long, was built in 8 
dayt?, by 145 men. In lu>w many days i^ould 68 men baild 
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another wall, 28 feet high, and of the same length, allowing each 
man to perform an equal portion of labor, in the same time ? 

Ans, 14f f days. 

15. What must be paid for the transportation of 56 bags of 
coffee, each weighing 3 qr. 16 lb., 66 miles, if 14 bags, weighing 
each 125 lb., be carried 6 miles for $6.25 1 

Ans, 220 dollars. 

16. If 6 persons can earn 120 <£. in 21 weeks, how mtich 
will 14 persons earn, in 46 weeks, if they receive the same per 
week ? Ans, 613 j^. 6 s. 8 d. 

17. If, when the days are 14 hours long, a person perform a 
journey of 276 miles in 16 days, in what time will he travel 860 
miles, when the days are 12 hours long? Ans, 58^j^ days. 

18. If 960 dollars defray the expenses of 20 men 88 weeks, 
for how many weeks will $1440 defray the expenses of 48 men/ 
if they spend at the same rate 1 Ans. 55 weeks. 

19. If 100<£. gain 6<£. in 12 months, what principal, at the 
same rate per cent, will gain 3^. 7s. 6 d. in 9 months? 

Ans, 75 £, 

20. If a man travel 240 miles in 12 days, when the days are 
12 hours long, in how many days, of 16 hours, will he travel 720 
miles, if he travel at the same rate ? Ans. 27 days. 

21. What is the interest of $650 for 36 weeks, at 6 per cent 
per annum? Ans. $27. 

22. If $150, in 12 months, gain $8 interest, what will $400 
gain in 4 months ? Ans. $7.11 4-. 

23. If 3 men lay 144 square yards of pavement in 7 days, 
how many square yards will 12 men lay in 49 days ? 

Ans. 4032 square yards. 

24. If 200 lb. be carried 40 miles for 40 cents, how far may^ 
20200 lb. be carried for $60.60 ? Ans. 60 miles. 

25. In what time will 200^. gain 6£., if 100 £, gain 6^. in 
52 weeks ? Ans. 26 weeks. 

26. In what time will 400 <£. gain 96<£. iaUreBt, if 350 *£ 
gain W£. 10 s. interest in 6 months ? Ans. 4 years. 

27. If 4 men mow 48 acres of grass in.l2tfays, in what time 
will 8 men mow 128 acres? Ans. 16i days. 

28. If I receive 8$'£. 17s..4d. for the principal and interest 
of 86i£ for 8 months, what is the rate pe^ cent of interest ? 

Ans. 5 per cent. 

29. What will the transportation rf 7cwt 2qr. 25 lb. 64 
miles cost, if 5cwt. 3qr. be carried 150 miles for $24.58 ? 

Ans. $14,086+. 

30. If I pay $50.25 for the tuition of 2 boys, 3 quarters each, 
what will the tuition of 100 boys amount to, in 7^ years, at the 
same rate ? •^'w. $25125. 



' 
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31. Purchased goods to the amount of 750<£., and sold the 
same, six months uier, for 825 £, What did I gain per cent. ? 

Ans. 20 per cent. 

92. If 56 lb. of bread be sufficient for 7 men 14 days, how 
long will 36 lb. suffice for 21 men? Ans. 3 days. 

33. A person, having engaged to carry 8000 cwt. a certain 
distance in 9 days/ removed 4500 cwt., with 18 horses, in 6 
days. How many horses were required to remove the remain* 
der in the 3 remaining days ? Ans, 28 horses. 

84. If 3 men perform a piece of work in 20 days, how many 
men will accomplish 4 times as much work, in 4 days ? 

Ans, 60 men. 

85. If 4 men, in 5 days, eat 6 lb. of bread, how many pounds 
of the same will be sufficient for 16 men, 15 day;? ? 

Ans. 72 lb. 

36. If it take 15 men 20 days to make 300 pairs of shoes, 
how 'many men . will be required to make 1200 pairs in 60 
days ? Ans, 20 men. 

37. A wall, which was to be raised to the height of 27 feet, 
was raised 9 feet, by 12 men, in 6 days. How many men were 
required to complete the work in 4 days, allowing each man 
to do the same amount of work per day ? Ans, 36 men. 

38. If 6 men, in 21 weeks, earn $120, how much will 14 
men earn in 46 weeks? Ans, $613.33 -f-- 

39. If 48 bushels of corn produce 576 bushels in one year, 
what will be the product of 240 bushels in 6 successive years ? 

^Ans, 17280 bushels. 

40. In how many days will 25 men reap 200 acres of grain, 
if 12 men reap 80 acres in 6 days ? Ans, 7^, 

41. If 20 men mow 208 acres, 1 rood, and 24 rods of grass 
in 24 days, how many men will cut down 8 times as much 
grass in twice the time? Ans, 80. 



QUESTtONS.— Or what does Simple Proportion conrist? What 10 Com- 
pound Proportion ? Vrhat is the smaUevt number of terms of which a state- 
ment in compound proBftrldoa can consist?' How must these terms compare 
with each other, in kind T H^w many simple ratios will there be in the exam- 
ple given for illustration, whe« the answer is found ? Of what «§ the third 
ratio a compound ? What ire tKe three ratios in the illustration given ? Give 
the entire fllustration. Whu is the rule first given? What is to be the de- 
nomination of the third term? How aie the other terms to be arranged T 
Sliat is the rule for canceling ? What tenn is to be placed first above theUne ? 
0^ «re the other terms to be ai^uiged 7 What is toe given note ? 
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«» 

SOLUTION OF ARITHMETICAL 
PROBLEMS BY ANALYSIS. 

§ ll«l. An arithmetical question is solved analytically, 
(when the operation is guided entirely by the conditions em- 
oraced in the question itself,) 

Take the following illustration : — 

Ex. 1. If 3 men perform a piece of work in 6 days, in what 

time will 9 men perform the same labor ? 

It is obvious that, if it take 3 men 6 days to perform the* proposed 
labor, it will take 1 man 3 times 6, or 18 days, to perform the same. 
But 9 men, operating together, will perform 9 days' work in 1 day; 
consequently they will do the whole in 2 days ; for Id -^ 9 =as 2, Ans. 

2. If 21 men earn 63 dollars in a given time, how much will 

42 men earn in the same time 1 

63 -H 21 = 3, the number of dollars I man will earn in the given time. 
Therefore, 42 X $3s5£ $126, the answer required. Or, the ratio of 21 men 
to 42 men is 2 ; and $63 X 2 = $126, the same as before. 

Solutions of this kind may therefore be effected by the fol- 
lowing general principle : -^JFind the ratio of the two given 
terms which are of the same kind, and by this ratio multiply 
' the term corresponding in kind with the one require;^. 

3. If 42 men can make 3 rods of wall in a given time, how 
much can 8 men make in the same time ? 

The ratio of 42 men to 8 men is 42 : 8 s^irV^^sV f therefore, ^St X 3 
s&sj|-^s:±^ of 1 rod, which is the distance required. 

4. If a staff, 4 feet long, cast a shadow 6 feet, bow high is 
that steeple, whose shadow measures 75 feet ? 

The ratio of 6 : 75= 12^^* and 12^ X 4 = 50 feet, Ans, Or, the shadow 

is 1 j^ = f as long as the staff; hence, 75 -{- 3 a 25, and 25 X 2 = 50 feet, 
the same as before. 

5. An express, traveling at the rate of 60 miles per day, had 

been absent 5 days, when a second express was despatched on 

the same route, traveling 75 miles per day. How many miles 

must the second travel to overtake the first 1 

60 X 5 ss 300« the whole number of miles traveled by the first express 
before the second started, and consequently the number of miles the 
second bad to gain ; but the first traveled 60, and the second 75, miles per 
day ; hence 75 — 60 => 15, the number of miles gained daily by the second 
express. 15 miles are therefore gained .in traveling 75 miles; conse- 
quently, 1 mile is gained in traveling 5 miles; and since 300 miles are to 
be gained, 300 X 5%s 1500 miles, Arts. 

6. If 6 men, in 14 days, earn 84 dollars, how much will 9 
men earn in 11 days? Ans. $99, 
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7. If 6 persons spend $300 in 8 months, how much will be 
sufficient for a family of 15 persons 20 months ? Ans, $1875. 

8. If 12 men build 36 feet of wall in 9 days, how many men 
would build 108 feet in 16 days? 

36 -^ 12=s 3, and 3 -f- 1>= j-, the distance bailt by 1 man in 1 day ; and 
•J^ X 16 ss ^ =z 5^, the distance 1 man would build in 16 days ; there- 
fore, 103 -r- 5 j- = 20 j-, the number of men. required. 

9. A merchant, owning f^ of a vessel, sold f of his share for 
$1456. What wa§ the value of the whole vessel 1 

^ of §» VV. If, then, tV cost $1456, 1456-^8=: $182, the value of 
lV of the vessel ; hence, 182 X 15 =.$2730, Jins. 

10. If ^ of a yard cost f of a dollar, what will 40 yards cost? 

If -§■ of a yard cost $|-, -J- of a yard will cost -} of that sura, or i of ${ 
s= $^7 1 and 1 yard, or -f-, will cost 5 times that sum, or $|^|- ; there- 
fore, $M X 40 = $m^ = $58,333 +, J3ns. 

11. If 240 men perform a piece of work in 8 months, how 
many men must be employed to finish the same work in 2 
months ? 

The ratio of 2 : 8=^4, and 240 X 4 = 960 men, ^ns, 

t 

% no. Application of Canceling to Analytical 

Solutions. 

12. If 8 pounds of tea cost $12, what will ^2 pounds cost ? 

12. 32 
Statement: -. 

The two terms of the same name, here given, are 8 and 32, and their 
ratio is 4, and is obtained by 

4 

^ ,. 12. «3l 

Cancelmg: -. 

Therefore, $12 X 4 = $48, Ans. The third term is here multiplied by the 
ratio of the iirst and second, as required for analytical solution. The terms 
are also canceled and multiplied as directed by the rule for canceling. 

13. If 16 horses consume 84 bushels of grain in 24 days, 
how many bushels will suffice 32 horses 48 days ? An%. 336. 

In the preceding sum, it is evident that the given quantity of grain is to 
be increased by the ratios of 16 horses to 32 horses, and of 24 days to 48 
days. 

84. 32. 48 . ^ . . 

ifi"ai *^ statement expressmg those ratios. 

We therefore see, by the above example, that the effect of the operation 
is to increaae the quantity of the same name as the reqnired quantity, by 
all the giyen ratios. The same is true in all cases, that is, every state* 
ment for canceling is a complete analysis of the questipn under consid- 
eration. 
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14. If 8 men build 9 feet of wall in 12 days, how many men 

must be employed to build 36 feet in 4 days 1 

8. 36. 12 ^^ 
Statement : — - — - = 96 men. 

9. 4 

The number of men required will obviously depend on the ratio9-0 : 36, 
and 4 : 12, the former of which is 4, and the latter 3. Therefore, 8 men 
X 4 X 3 = 96 men, the number required. 

Hence we perceive, that, in a correct solution of any sum by 
canceling, a complete analysis of that sum is given. 

>]5. If 10 men make 300 pairs of boots in 20 days, how many 
men must be employed to make 450 pairs in 30 days ? 

Ans, 10 men. 

If 10 m^n make 300 pairs in 20 days, they would make 15 
pairs in one day ; and if 10 men make 15 pairs in one day, 1 
man would make one and a half pairs per day, and in 30 days 
he would make 45 pairs ; therefore, 450 -f- 45 = 10, Ans, 

16. If j^ of a yard cost ^ of a pound sterlmg, what will f of 
a yard of the same cloth cost ? 

If ^ yard cost 4 of a pound, the whole yard would cost f of a 
pound, and ^ of the same would cost j of f of a pound = ^ of 
a pound; consequently, f would cost 5 times that sum, or fS = 
f of a pound, or 15 s., Ans. 

17. If T^t of ^ house cost 49 pounds, what will be the value 
of ^ of the same? Ans. 10<£. 10 s. 

18. A merchant bought a number of bales of velvet, each 
containing 129^f yards, at the rate of $7 for 5 yards, and sold 
the same at the rate of $11 for 7 yards, and gained $200 by the 
transaction. How many bales were there 1 

He paid ^ of a dollar per yard, and received -y- of a dollar 
for the same. Hence, ^ — i = ^^ — il = ifeof 1 dollar, the 
amount gained on 1 yard. Therefore, |200-r-T^=^a, the 
whole number of yards; and iiyiA-i-129^ = i^-^A|^ 
== SJ^^fUL -^ A^^n = 9 bales, Ans. 

19. If 7 horses consume 2f tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? Ans. 6f tons. 

20. ''If 14 men finish a piece of work in 42 days, how long 
will it take 21 men to do it ? Ans. 28 days. 

21. If ^ of a farm be valued at $895, what is the whole farm 
worth? Ans. $1611. 

22. If 7 horses consume 29 bushels of oats in 5 weeks, how 
many will 12 horses consume in 6 weeks ? Ans. 59ff bushels. 

23. A merchant, owning J^ of a vessel, sold ^ of his share for 
$1200. What was the value of the whole vessel, at the same 
rate? ilns. $1645.714+. 

24. There is a pole, j> in the mud, ^ in the water, and 8 feet 
out of the water. What is its length ? Ans, 53^ feet. 
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25. In a certain orchard, j- of the trees bear apples, ^ pears, 
^ plums, 30 of them peaches, and 20 cherries. How many 
trees does the orchard contain ? Ans. 600. 

26. A certain school is classified as follows : -^ study gram- 
mar, % study geography, -^^ arithmetic, ^ write, and 9 learn to 
read. How many are there in all, and how many in each study ? 

Ans, Whole number, 80 ; — in grammar, 5 ; geography, 
30 ; arithmetic, 24 ; writing, 12 ; and 9 read. 



SIMPLE AND COMPOUND PROPORTION 

IN FRACTIONS. 

§ 1 17. In stating such sums in Simple or Compound Pro* 
portion as consist of fractions, it is necessary only to compare 
terms as already directed, and then, if they are solved without 
cancel ingi having inverted the divisor, to divide the product of 
the numerators by the product of the denominators. If, however, 
they are to be solved by canceling,- arrange the numerators of 
the several fractions as directed to arrange whole numbers, when 
whole numbers only are given, and place each denominator oppo* 
site its own numerator,^ 

Note. — before stating the sum, mixed numbers, if any are given, must 
be reduced to improper fractions.^ 

Ex. 1. If f of a yard cost -]^ of a pound, what will -j^ of a 

yard cost 1 

7. 5. 3 

Statement : 7r~~7: = i of 1 .£. = 3 s. 4 d. 

Jo. o. 14 

The ^ is inverted, that its numerator may stand below the line, as tlie 
same term would stand if it were a whole number. 

2. If f of a pound of sugar cost | of a shilling, what will -3^ 
of a pound cost I 

8. 4. 9 

Statement : ■ ' ' . Ans, I s. d. ^ qr. 

3. A person, who owned f of a vessel, sold | of his share for 
375 <^. What was the value of the whole vessel, at the same 
rate ? Ans, IOQO£, 

These sums may all be solved analytically, if preferred. The 
following is the sdution of the last : -J of |^=^, and 375 jf.-~ 
15z=25rf., or ^ of the whole value; therefore, 25 £, X 40= 
1000^. Ans. 



I 
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4. Iff of a ship 'be worth d7iQ£,, what is the vaiue of the 
whole ? ^115. 9973 .£. 6 s. 8 d. 

5. If H yards cost 9 shillings, what is the value of 16^ 
. : yards? ^ Ans. 5£. 17s. 

,- 6. What is the value of f of a pound of lard, if ^^ of a 
^ pound cost ^ of a shilling? Ans. 2^^ pence* <\.*"^ 

^ 7. A person, who owned f of a lot of land, sold § of his share 
1 1 for $3024. What was the value of the whole lot, at the same ' 
'rate? Ans. $12096. 

^) 8. A certain vessel is valued at $1562.50. What is the rlo 
iji^xvalue of f of |- of the same? Ans. $500. cv... 

* < 9. I owned f of a ship, and sold f of my share for $780. 
^ ^What was the value of the whole, at the same rate ? >s:j"^ 

^ .' . ^«5. $3120. -I' 

5^ • 10. A merchant bought 5f pieces of cloth, each containing n=» ^ 
24f yards, for 6f shillings per yard. How many dollars did the 
" "Whole cost, in New York currency? , Ans. $111. 

11. A merchant had 4|cwt. of sugar, at 6^ pence per lb., 
which, he exchanged for tea, at"8f shillings per pound. How 
many pounds of tea did he receive ? Ans. 29|^, 

12. How many pounds sterling will 150 yards of cloth cost, 
at li shilling per yard? //'^ 6 .^ Ans. 9£. 

13. If 3^ times 3j- yards c^ r|^ times 1^ pounds sterling, 
how many shillings and pence will J of ^ of 12^ yards cost ? 

Ans. 7 s. 6 d. 

14. What is the value of |^ of an ounce of silver, if 2 oz. be 
valued at 12§ shillings ? •' . ^ns. 4 s. 9 d. 

^ ' 15. What quantity of shalloon, thai is J of a yard wide, will . 
» be sufficient to line 7 J yards of cloth, 1^ yards wide 1-'*^ ■ 

Ans. 15 yards. • 

16. If 2^ yards. If yard wide, be sufficient to make a coat, 
.how much will it require of cloth that is f of a yard wide, t<S;p 

to make the same kind of garment ? Ans. 4 yd. 32^ qr. /T^ 

17. How many pieces of cloth, at $18§ per piece, are equal 
in value to 224| pieces, at $12^ per piece? Ans. 150-|J. ^ 

^,^^—18. A merchant exchanged 7^ cwt. of sugar, at 7§ pence per ?^' 
^>-4>ound, for tea at 9^ shillings per pound ; how many pounds of * ' ' 
. f^^ea did he receive? Ans. 60§4^ lb. S [' 

^>ic; , 19. If 8 men can perform a piec^of work in 6f hours, in ^'^ > '" 
^ / what time will 20 men do the same f ^t^: '^ ' •, 

Ans. 2 hours', 40 minutes. 

20 



• » 1 




, are 
^ equal in value to 350|. pieces, at 12j- shillings per yard ? 
vjj^^ ' ? ^ ^ .. ^ ; > _ Ans. 241f } pieces. 
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22. Lent a friend f 72| for 8f months. What sum must he 
lend me for 2j- years, to balance the favor? Ans. $21.233 -f-. 

The following sums properly belong to Compound Propor- 
tion. They may be solved either by canceling, by analysis, or 
by the common rule of Compound Proportion. 

Ex. 23. If f of a yard of cloth, which is J of a yard wide, 
cost f of a pound sterling, what is the value of J of a yard that 
is If yard wide? 

Analysis : f X J = ?i> t^^ fraction of a square yard purchased, 
which cost f of a pound sterling. Therefore, | —21 = yf ^, the 
value of ^ part of a square yard, and ^^^ X 32 = ^^, the price 
of 1 yard. tXi=ff» ^^^ quantity of which the price is re- 
quired. Therefore, ^XM = f§l» = § of 1^- • 

Ans, 13 s. 4d. 

, ^ 2. 5. 7. 4. 8 ^« . , 
The same canceled: =. Ids. 4d. 

5. 8. 4. 3. 7 

Fot the inversion of the fractions J and J, see § 72, Vulgar Fractions. 

24. If 9 men spend 12J^. in 27 days, what sum will 25 men 
spend in 40 days? 

Analysis : 12^ £. = ^ ^., and ^ ~ 9 = f f .£., the money ; 
1 man spends in 27 days ; and f |^. -7- 27 = ^, the money • 
^ spent by 1 man daily. Therefore, ^^^. X 25 = f||^-» the *"• 
money 25 men spend daily; and f|f ^. X 40 = ^J§^., the^^^' 
sum of money required, which, reduced, gives 51 £. 8 s. 9f f ' > 

^ pence, Ans, ^^ ^ 

* 25. 25. 40 ^^ o^ 

^ ; The same stated for canceling : z=.51£, 8 s. 9f f d. * /- 

25. If 18 persons consume f J lb. of tea in 1 month, how >v 
much will 8 persons consume in 6 months? Ans, 4^ lb. < 

26. If the tuition of 2 boys for | of a year be $56^, how 
much will be the tuition of 3 boys for 5^ years ? Ans, $600. 

27. If 90 cwt. be carried 30 miles for $2^ how many cwt, 
N may be carried 45 miles for $5^ ? ^\jff: Jj? Ans. 12 cwt. 

28. If 10 persons drink 15^ gallons oT'wine in 1 week, 
how much will 16 pergons drink in 43 weeks ? 

-2Ji'(^'/^- ^ns. 1073/^ gallons. 

29. If ^c/tiJbe/carried 600f miles for $12^, how far may 
J of a cwt. be carried for $304 ? Ans. 988«V miles. 

QUESTIONS. — When*ls an arithmetical question solved analytically? 



What is the general principle by which sums may be solved analytically ? How 
are sums in Simple or Compoand Proportion solved without canceling ? 
are tiiey solved oy canceling ? What is the note ? 
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CONJOINED PROPORTION. 

§ 118. Conjoined Proportipn consists (of a comparison 
instituted between a series of terras bearing a certain relation 
to each other, as the coins, weights, and measures of different 
countries^ 

The principle involved in this rule is(the sam$ as in Simple 
and Compound Proportion. No further explanation is there- 
fore needed. 

iftUlt^ —^bove a horizontal line, near the left^ place the dc' 
manding term ; then, below the line, place, the term of the same 
name as the demand, with the term which it equals in value, di' 
rectly above it. Next, seek another term of the same name as 
the me last placed, and set it also below the line, with the one it 
equals in value, above it. Thus proceed to arrange the terms, 
making each term standing below the line of the same name as 
the preceding term standing above it. The product of the num^ 
bers standing above the line divided by the product of those 
standing behto it, will give the required number^) 

Note. — The numbers maj, of coarse, be canceled as far as practica- 
ble, before multiplying and dividing. 

Ex. 1. If 100 lb. English make 90 lb. Flemish, and 22 lb. 
Flemish make 28 lb. Bologna, how many pounds English are 
equal to 56 lb. Bologna? 

The demand obviously lies on the 56 lb. Bologna ; therefore, 

56. 22. 100 

28. 90* 
2 

Canceled : ^^ ^' '^ . 2 X 22 X 10 = 440 -^- 9 = 48f lb. 

^^' ^ English, ^n5. 

2. If 40 lb. at New York make 48 lb. at Antwerp, and 30 lb'. 

at Antwerp make 36 at Leghorn, how many pounds at New 

York are equal to 144. at Leghorn? 

144. 30. 40 

Statement: rx— n:^ 

oG. 48 

4 5 20 

Canceled : ^^^'^^'^\^ , , and 5 X 20 = 100 lb. New York, 

«&. 4&. %% ^ ^^^ 

3. If 70 braces at Venice make 84 braces at Leghorn, and 
12 at Leghorn make 7 American yards, how many braces at 
Venice are equal to 96 American yards? Ans. 137i}>. 
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4. If 241b. at New London make 201b. at Amsterdam, and 
50 lb. at Amsterdam make 60 lb. a^ Paris^ hojjir many lb. at Paris 
are equal to 40 lb. New London 1i^ ■* "', ,^^ *' Ans, 40 lb. 

5. If 501b. at New York make 45]b.'^aLt Amsterdam, and 
80 lb. at Amsterdam, 103 lb. at Dantzic. how many lb. at Dant- 
zicare equal to 240 lb. New Yorkl^^ ^^^.f^^Ans, 278^^. 

6. If 24 braces at Leghorn be equal to lo vares at Lisbon, 
and 45 vares at Lisbon be equal to 90 braces at Lucca, how 
many braces at Lucca are equal to 120 braces at Leghorn ? 

/ ^ '• ' ^ ^ • / <- ^^^ 150 braces. 

^f h If i - 

QUESTIONS.— In what does Conjoined Proportion consist T How does 
the principle involved compare with Simple and Compound Proportion? 
What is the rule for Conjoined Proportion 7 



DISCOUNT. 

§ 119. Discount is an allowance made for the payment of 
money before it becomes due. 

The present worth of any sum of money, payable at some 
future time without interest, is that sum wMchj if put at inter* 
est, would, in the given time and at the rate per cent., amount 
to the whole deht^. 

Discount is not, therefore, a deduction of the given per cent, 
from a hundred cents or a hundred dollars. If I have a claim 
upon an individual for $100, payable a year hence, and propose 
to allow him 6 per cent, discount for present payment, I must 
receive more than $100 — $6 = $94 ; since $94 put on inter- 
est, at 6 per cent, will not amount to $100 in the given time. 
The interest on $94 one year at 6 per cent, is $5.64; and 
$94 + $5.64 = $99.64, which is 36 cents less than the re- 
quired sum, or. $100. If, however, a person owe me $106, 
payable in one year, without interest, and I propose to allow 
him the same discount for immediate payment, he must obvi- 
ously pay me $100, since $100 in one year, at 6 per cent., will 
amount to precisely $106. 

' Hence, we learn that the ratio which any sum, due a year 
hence, without interest, bears to its present worth, is as 106 to 
100; or, what is the same thing, as $1.06 to $1.00, whenever 
the discount is at 6 per cent. If the rate per cent, be any 
other than 6, or the time more or less than 1 year, the ratio 
varies accordingly. Therefore, as the amount of $1, for the 
given time and rate per cent,, is to $1, 50 is the given sum to its 
present worth. 
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Ex. 1. What is the present worth of 9450, due 2 years 

hence, 6 per cent, discount being allowed? 

The interest of $1, for 2 years, at 6 per cent., is 12 cents, and, conse- 
quently, the amount of $1, for the same time, is $1.12. Therefore, 1.12 : 
1 : : 450 : the required sum. And, since nothing is effected by multiply- 
ing by 1, the required sum is obtained by diTiding A450 by $1.12. *Hence, 
$450.00 -f- $1.12 = $401,785 +, Ana. 

From the above we derive the following rule : — 

i&ttl0* -^Divide the sum on which the discount is to he made, 
by the amount of one dollar for the given time and rate per 
cent, * 

2. What is the present worth of $700, due three years 
hence, at 5 per cent, discount ? 

The amount of $1, for 3 years, at 5 per cent., is $1.15. Therefore, 
$700.00 -f- 1.15 = 1^.695 -f, An/. 

3. Sold goods to the amount of $1200, on 6 months' credit. 
What is the present worth, allowing 8 per cent, discount ? 

^ii'-r: '_ ilji5. $1153.846+. 

4. What is the present value of a legacy of $2000, due 2 
years hence, discounting at 5 per cent, per annum ? 

. '^ - Ans. $1818.18+. 

5. What is the difference between the interest and discount 
on $600, for 12 years, at 5 per cent. ? 

Ans. Interest, $360; discount, $225; difference, $135. 

NoTB. — To obtain the discount, subtract the yretent wdue from th* 
sum due. 

'6. What is the discount on $300, for 60 days, at 6 per cent, 
per annum? Ans. $2.97. 

7. What is the present value of $750, due 3j- years hence, 
discounting at 4 per cent, per annum ? Ans. $657,894 +. 

8. What is the discount on $500, for 2 years, at 9 per cent, 
per annum ? Ans. $76,272 +. 

9. What is the present value of 350<£., due 4 years hence, 
discounting at 4 per cent, per annum ? 

Ans. 301 <£. 14 s. 5d. S^qr. 

10. What is the present worth of $672, due 2 years hence, 
discounting at the rate of 6 per cent per annum ? Ans. $600. 

1 1 . Bought goods to the amount of $820, on 6 months' credit. 
What ought I to have paid, if I had advanced the money on 
the receipt of the goods, and had been allowed 4 per cent, dis- 
count? Ans. $803.92+. 

12. Sold goods to the amount of $1200, one half of which 
is to be paid in 6 months, and the other half in 8 months. 
What is the discount for the present payment of the whole, dis* 
counting at 6 per cent, per an&um? Ans. 940.553. 
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13. A person, having a legacy of (145§ left him, payable in 
6 years, requests present payment, and proposes to allow 6 per 
cent, discount. What must he receive? Ans, $1066.176 -f-- 

14. What is the discount of $458, for 8 months, discounting 
at 8 per cent, per annum? Ans. $23.188 -[-• 



QUESTIOI9S. — What is Discount 1 What is the present worth of any sum 
of money, payable at some future time, without interest ? Is discount a deduc- 
tion of a given per cent, from a hundred cents, or a hundred dollars ?% ..'Why 7 
What numbers express the ratio which any sum due a year hence, at 6 per cent., 
bears to its present worth ? What is the rule for discount ? How is the dis- 
count obtained ? - How is discount prored ? Ans. Cast the interest on the 
present wortii, for 4he time and rate per cent, qf discowU, and add it to Vie 
preeent worth. 



' PROFIT AND LOSS. 

§ ISO. Profit and Loss is the rule by which merchants 
and others engaged in trade, determine how much is gained or 
lost by any transaction. It also enables them so to regulate the 
price of their goods as to gain or lose a certain per cent, on the 
first cost. 

I. To FIND HOW MUCH IS GAINED OR LOST ON A QUAN- 
TITY OF Goods sold at Retail, the Purchase 
Price of the whole Quantity being given^ 

]&ttlt« — ^nd the value of the whole quantity y at the retail 
price; then, if there he a gain, subtract the purchase price from 
the same, and the remainder will be the sum gained; hut if 
there be a loss, subtract the amount received from the purchase 
price, and the remainder will be the sum lost 

Ex. 1. Bought 40 yards of cloth, for $160, and sold the same 
for 95.20 per yard ? How much did I gain ? $5.20 X 40 = 
$208.00; and $208.00 — $160 = $48.00, Ans. 

2. Bought a hogshead of melasses, for $25, and sold the same 
for 8 cents a pint. How much did I gain ? Ans. $15.32. 

3. Bought 12 cwt. of sugar, at 8 d. per pound, and sold it at 
3^., New York currency, per cwt Did I gain, or lose? and 
how much? Ans. Lost $22. 

4. Purchased 2 hogsheads of wine, for $94.50, and retailed 
the same at 2 s., New York currency, per quart. How much 
did I gam 1 Ans. $31.50. 

5. Paid $57 for 456 yards of doth, and sold tke same at the 

i 
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rate of 4 s. 6 d., New York currency, for 3 yards. What did I 
gain? , Ans. $28.50. 

6. Bought 12 rolls of ribbon, each containing 50 yards, for 
$18.75, and sold the same at 6d., New York currency, per 
yard. How much did I gain by the operation ? Ans. $18.75. 

7. Bought 441b. of tea, for $16.50, and sold it for 3 s. 6d., 
New England currency, per pound. What did 1 gain ? 

Ans, $9,166+. 

8. What do I gain on 15 cwt. of rice, which cost me $50, 
by retailing the same at 4d., New York currepcy, per pound 1 

Ans. $20. 

§ 131> II. To FIND WHAT IS GAINED OR LOST PER CENT. 

i&UlC* —if^nd the whole gain or loss hy the preceding rule, 
andy having multiplied it hy 100, divide the product by the 
Jirst cost. Or say, As^ the first cost is to the whole gain or 
loss, so is $100 or 100 <£. to the gain per cenf^ 

« 

Ex. 1. If I buy broadcloth at $5.50 per yard, and sell the 
same for $6.00 per yard, what do I gain per cent. 1 

$6.00 — $5.50 = $0.50, the gain on $5.50. Therefore, .50 
X 100 = 50.00, and 50.00 -r- $5.50 z= 9.09 + , the gain on 
$100. Or, $5.50 : .50 : : 100 : the gain on $100. 

Or, the operation may be canceled, by plsLcing^ first, above tJu 
horizontal line, the whole gain or loss found by subtraction, and 
$100 or 100^. at the right of this, on the same side, and the 
whole cost below the same. Cancel^ Spc. 

I'he above sum thus stated ; '^^' ^ , and 100 -^ 11 = $9.09 +. 

11 

2. What do I gain per cent., if I buy wheat at 12 s. a bushel, 
and sell the same for 15 s. a bushelw * y^Ans. 25 per cent. 

3. Purchased pepper for 8 d. per ]^dnd, and sold the same/ 
for 9 d. per pound. What per cent, did I gain ? Ans. 12|^. "' 

4. Bought 6501b. of sugar, for 10 cents per lb., and sold the 
simie for 12 cents per lb. What was my \diole gain, and 
what my gain per cent.? // ^ * 

Ans. Whole gain, $13.00; gain pef Cent., $20. 

5. Bought goods to the amount of $325, and sold the same ' 
for $370. What was the per cent, gained t Ans. $13,846+. 

6. If I b»s $2 on $25, at what rate per cent, do I lose ? 
i'J^'fj^ "•' :47is. 8 per cent. 

7. PurcntDsed a hogshead of wine, for $50, and sold the satne 
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n s ^' 

for 976, on'64noBths' credit. What was my gain per cent.^ 
allowing 4per cent, discount for the<^ months' credit? 
MVi^ - n. m^r^ z i {JJJ- Am. «44.23. 

8. Bought 6cwt. of cheese/for $48; but, it being damaged, 
I am willing to sell it for the same on a year's credit. What is 
my loss per cent., discounting at 6 per cent, per annum ? 

'^ § 199. III. To FIND HOW A Commodity m^btT^e sold 
to gain or lose a certain per cent. on the whole 
Cost. 

KUl0« — ^Jf the purchase price of the quantity far tojiich the 
retail price is required, be not given, it must frst be found; 
then, if a gain per cent, be required, multiply that price 6y $100 
increased by that per cent., and that product divided by $100, 
will give the answer. But if a loss per cent, be required, the 
purchase price must be multiplied by $100, and the product di- 
vided 6y $100 increased by the per cent, to be lost. 

Ex. 1. Bought 300 yards of cloth, for $550. How must I sell 
the same per yard, to gain 25 per cent. ? 

$550 -7-300 = $1.83^, the price of 1 yard ; and $1.83^ X 
125 = $229.16 ; and $229.16 -r 100 = $2.29 +, Ans. Or, 100 
: 125 : : 1.83^ : Ans., or $2.29 +. 

Or the operation may be canceled by the following rule : — 

3ElltIt* — Write the given price above a horizontal line, and 
the quantity which cost that price directly below it. Then^ 
when a oain per cent, is required, pl(zce $100 increased by the 
per cent, to be gained, above the same, and $100 beloto. Bui 
if a loss per cent, is required, plcuie $100 increased by the per 
cent, to be lost, below the line, and $100 above. Cancel, 4*c. 

r*,,. 1. J 550. 125 

The above sum stated : ttt-tzz- 

' 300. 100 

S ! 

Canceled ; ; and 55 -f- 6 X 4 = $2.29 +. 

2. How must I retail melassesby the ^lon, for which I paid 
$30 per hogshead, to gain 12j> per cent ? Ans. $0,535 -f-. 

3. Purchased 100 gallons of wine, for $130, but by accident 
15 gallons leaked out. How jnust J g^ll the remainder, per 
gallon, to gain 15 per cent. ? ^^?^ ; '^-1^ Ans. $1,758 +• | 

4. Paid $1.10 per gallon for thaassd^.^ How must I sell the \ 
same, per quart, to gain 30 per cent. ? An$, 35} cents. 
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,-* 5. Received from Lisbon 180 casks of raisins, which <nvii w 



j^ 5. Received from Lisbon 180 casks of raisins, which cost %^ . 
— me $2.13 per cask. How shall I sell them, per cask, to gain 25 ' 
\ per cent. ? Ans. $2.66. ^'^'^^ 

^"^ c 2.13. 125 ^-U 

•^•fcA Statement: — . .qr . 

^ ' 6. Bought 2 cwt. of pepper, at 1 s.. New York currency, pero4 
^ 4^ pound, but it being damaged, I am willing to lose 10 per centr«f- 
^ '*«4 How must I sell it by the lb. 1 Ans. 11 cents 3 -)- niiUs. 

J7. Bought one ton of steel for $184. How must I sell the 

same, per pound, to gain 5 per cent. ? Ans. 8 cents, 6 mills. 

8. A merchant bought 160 yards of cloth, for $240. How 
must he^aell the same, per yard, to gain 12 per cent.? 

/^ zip ^»^. $1.68. 

9. Bougnt 8 pieces of cloth, each containing 15 yards, at 3s., 



New England currency, per yard. How must I retail the same. 




k 

per pound, and am allowed 4 per cent, discount for ready' 
money, and sell the same so as to gain 15 per cent, on the 
• .yionej advanced, how much money do I receive? 

/ 4 • « ' i^ lU^ ^"^* $77.40-f-. 

' li. Bought 12 chests of tea, each weighing ^^ pounds, at 
4 s. 6 d., New England currency, per lb. For ready money, 
was allowed 2 per cent, ^iiscount. How much must I receive 
for the whole, to realize a profit of 10 per cent, on the money 
paid out ? Ans, $543.53, nearly. 

12. 56. 54. 100. 110 
Statement: ^^ g.^JTISS- Hi'^CU 

12. Bought 700 yards of ribbon, at 6 d,. New York currency, 
per yard. How must I sell the same, to gain 12^ per cent. 1 and 
what shall I receive for the whole quantitj^ §4^ ^ ^' P®' 
yard ; and for the whole, $49,218 +.^^ t iff 

' '^ *Tow must cloth, which costs 13 s."4 a., be sold to gain 20 
. ? . y 6/? - /:\ Ans. At 16 s, per yard. 



13. How 

per cent 



/>• /- 



QUESTIONS. — What ia Profit and Loss ? What is Case I. ? What is the 
rule ? ~ What is Case II. 1 What is the rule 1 How is the statement made for 
canceling? What is Case HI.? What is the rule? What is the rule for 
canceling ? 

a 
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BARTER. 

^ 133, Barter is^a rule by which those engaged in trade 
exchange commodities so that neither party suffer loss.. 
Take the following illustration : — 

Ex. 1. How much sugar, at 10 d. per lb., must be given in 
exchange for 12 cwt. of butter, at 15 d. per pound ? 

It is obvious tliat the 12 cwt. of butter bears the same ratio to the 
number of cwt. of sugar required, as 10 d. bears to 15 d. 

Therefore, as 10 : 15 : : 12 : the Ans., viz., 18 cwt Or, 

12. 15 . ^ . /. 1- 

— — 19 the statement for canceling : 
10 * 

6 3 

^?l~H 6 X 3 = 18, i4n5. 

Note. — The scholar will perceive that the principle here involved is 
the same as in the rule of Proportion, which has already been fully 
explained. 

2. How much tea, at 8 s. per lb., must be given for 2 cwt. of 
chocolate, at 4 s. 6 d. per lb. ? Ans, 1 cwt. 14 lb. 

Statement \ 8 s. : 4 s. 6 d. : : 2 cwt. ; Ans. , 

For canceling; ^^. 

In this statement, the price of the chocolate is^ec^ced to pence. The 
12 below the line reduces the pence to shillingsu /'' v' ' o 

3. How much rice, at 32 s. per cwt., must Be girfen for 4 cwt. 
2 qr. of raisins, at 6 d. per pound ? Ans, 7 cwt. 3 qr. 14 lb. 

4. B has 90 yards of linen, worth 4 s. .6 d. per yard, which 



he wishes to exchange with C for muslin ^t 2 s. per yard. How 
many yards of muslin must B receive t7; *" iAns. 202 j- yards. 

6. Bought 75 yards of broadcloth,' A jTper yard, and paid 
for it in muslin, at 1 s. 3 d., New York cgrrency, per yard. How 
many yards of muslin did it take 1l^.\^,^J]Ans, 1440 yards. 

6. Bought 7 tuns of wine, at 10 d.' vpint, and paid for it with 
melasses at 3s. ner^ajlpn. How. many hogsheads of melasses 
did it take ? '^'% " ^7 .j ^ ' ^' Ans. 62| hhd. 

7. Sold 5 cwt. 1 qf. omlgar, at $8.50 per cwt., and received 
in pay 24 yards of cloth. What was the value of the cloth per 
yard ? i '; vV/- / Ans. $ 1 .859. 

8. How nifany gallons of melasses, at 8 cents a quart, must 1;>^ Ji 
given for 24 cwt. of rice, at $8 per cwt. ? Ans. 600 gallonsJ-*^ . p 

9. I have nuts, worth $4 per bushel ; and B has sugar, wortlf' 
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10 cents per pound. Now, if I charge him $4.5Q per bushel for 
my nuts, what ought he to charge me for his sugarl^^"' - 

Ans, 11^ x^ents. 

10. What quantity of butter, worth 12J cents a pound, must 
be given in exchange for 12 Ib.j^findigo, worth $2.25 per pound ? 

nt ^n5. 216 lb. 

11. Sold 5 cwt. of cheese^ at 8d. per pound, and received in 
pay muslin, worth ls..6d. per yard. How many yards did T 
receive? J:-ir--5'- i ^:r- ^«5. 248| yds. 

12. Bought 90 pushels of wheat, at 15 s., and gave in pay II > 
yards of Irish linen, worth 6 s. per yard, and the remainder in 
cash. How many, dollars did I pay, the current^, being Ne-.v 
York ? //X 9 /» V* W7,vJ( /, -- ^/>jiVj'; A=< 4^%tr $8f.5D. 

13. Received of B a quantity of broadcloth, which he had 
sold at $4.50 per yard, but charged me $5.00. In pay, I let 
him have a quantity of wheat, which I had retailed at $1.50 per 
bushel. What ought I to have cWgedJ;iim, to meet the ad- 
vance he made on his broadcloth -Tj/^ Ans, $1.66|.. 

14. Bought 12 gross of penkniveif at 9 dollars per grouts, 
and paid few: them iu cloth, at 3 s. 6 d.. New York currency, per 
yard. How many vards were required to pay for the knives ? 

Xlty " S: J 2 Ans, 246|; yards. 

15. Sold 48 cwt^ of hops, at 4 d. per pound, and received 

cwt. did I receive I 

cwt. 
New York 
currency, per yard, in exchange for 84 yards of broadcloth. 
What was the vajue^f the broadcloth, per yard I , ' " 

.-£>/' :i.'X ■ Ani, $4,449 +. 

17. ExclmngeQ 320 Id. of chocolate, valued at 4 s. 6d., New 
York currency, per pound, for a quantity of cottcm, at 8 d. per 
lb. ; but, there not being cotton enough to pay me, I received the 
balance, viz., 50 dollars, in cash. How many lb. of cotton did 
I receive ? Ans, 1560 lb. 

18. How many cwt. of sugar, valued at 10 d. per lb.. New 
England currency, must be gi¥en in .e:^(ihange for 24 cwt. of 
pepper, at 15 dollars per cwt. ty J /f y % Ans, 23^ cwt. 

19. What deduction ought to be'^made on wheat, which has 
been valued at 9 s. per bushel, in exchange for cloth, whep 
cloth, valued at 5^4 s. per yard, is sold for 12 s. per yard ? *^ " -^ . 

- V Ans. Is. 3^ d. per bushel. ' *>' 

20. How many pounds of cinnamon, at 10 s. per lb., must be 
^ven in exchange for 5 cwt. of salaeratus, at 9 pence per lb. ? 

I.X//- i^'2 ^ Ans, 42\h. 

QUESTIONS.— Wlnt is Barter? What u the principle involved in thia 
rulef 



pay in prunes, at 6 d. per pound. How many cwt. did I re 

'-~"vti?~A "* Ans, o5& 

16. Received 460 yards WliSehyworth 6 s. 6 d, Ne\ 



r 
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PARTNERSHIP. 

§ 1S4* partner ship^'ls the rule by which individuals tra- 
ding with a joint stock, determine their several shares of the 
profit or loss realized. 

The individuals thus trading are Cdl\ed( stockholders^ The 
suni of money advanced by the company forms a (capital stocky 
and the money from time to time received on the several shares 
is coWed' dividend^: When the whole stock owned by the com- 
pany is employed for the same period of time, the gain or loss 
which results from the adventure, is divided among the indi- 
viduals composing the company, in proportion to their several 
shares of the stock. 

We have, then, the following rule : — 

iS'ttIt* — As the whole stock is to each man^s share of the 
stocky so is the whole gain or loss to each man's share of the 
gain or loss. 

Ex. 1. Three persons traded in company. A's stock was 

$1200; B's stock was $4800, and C's, $2000. They gained 

$800. What was each man's share of the gain ? 

$1200 4- $4800 + $2000 = 8000, amount of the stock. Therefore, 8000 : 
1200 : : 800 : A's share, viz., $120. Then, to obtain B's share, 8000 : 4800 
: : 800 : B's share, or f 480. And, lastly, for C's share, 8000 : 2000 : : 800 
: C's share, or $200. 

To State sums for canceling : — 

SlttlC^ — 'Write the whole gain or loss above the horizontal 
line, with the stock of one of the company standing at the right 
of it ; then place the whole stock behw the line, and proceed to 
cancel, S^c. 

r^. . ' , , 8W>- 1200 ^^,^^ ^, , 
The above sum thus stated: -—= $120, A's share; 

8000 

800. 4800 ^ .^^ _, , 800. 2000 

= $480, B's share : and rrrr= $200, C's share. 

8000 ' ' 8000 ' 

Note. — The operations in this rule are proved by addingr togetlier the 
several shares. Their sum must equal the whole gain. $l204-$480-f- 
4^ = $800. 

2. Three men, A, B, and C, traded in company. A put in 
$560; B, $700; and C, $640. At the expiration of their 
partnership, they found that they had gained only $420. What 
was each man's share ? 

Ans. A's, $123,789; B's, $154,737; and C's, $141.47a 
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3. Three merchants, trading in company, suffered a loss of 
$600. Their several stocks were $800, $1000, and $1200. 
What was each man's loss I Ans. $160, $200, and $240. 

4. A, B, and C, freighted a ship. A put on board 36 tons ; 
B, 40 tons ; and C, 60 tons. In a storm, 30 tons were thrown 
overboard What was each man's share of the loss ? . 

Ans. A's, 7^f tons,*^ B's, 8|f tons ; and C's, 13^ tons. 

5. A bankrupt, who has property valued at $2500, owes A 
$900; B, $1000; C, $800; and D, $500. How much will 
each man receive, if the whole property be given up to them ? 

Ans. A, $703,125; B, $781.25; C, $625; and D, 
$390,625. 

6. Three individuals unite in purchasing 600 acres of land 
A pays $3000; B, $5000; and C, $7000. What are their 
several proportions of the whole ? 

Ans. A has 120 Acres ; B, 200 ; and C, 280. 

7. Three individuals, L, M, and N, freighted a ship with 
324 tons burden. L put on board 72 tons ; M, 108 tons ; and 
N, 144 tons. They cleared $1200 by the adventure. What 
was each man's share of the gain ? 

Ans. L's, $266,666 + ; M's, $400 ; and N's, $533,333 +. 

8. Three persons agreed to pay $150 for the use of a pas- 
ture, and that each should pay in proportion to the number of 
creatures he put in. What would be their several shares, pro- 
vided the first put in 100 oxen ; the second, 150 oxen ; and the 
third, 200 oxen? Ans. $33,333+; $50; and $66,666+. 

9. A person, at his death, owes A 70 £. ; £, 400 £. ; and 
H, 140 £. ; and his property is valued at only 400 £. How 
much ought each to receive ? 

Ans. A, 45 £. 18^ s. ; E, 2Q2£. 5|| s. ; and H, 91 £. 
16^ s. 

10. Four individuals purchased a horse, for $96. A paid 
$20; B, $30; C, $25; D, $21. They sold the horse for 
$150. What was each man's share of the gain? 

Ans. A's, $11.25; B's, $16,875; C's, $14.06^; and 
D's, $11.81f 

11. A man, whose property was worth only $500, owed G 
$150; H, $180; and M, $300. He therefore concluded to 
give bis property up to his creditors. What did each receive? 

Ans. G, $119,047 + ; H, $142,857; M, $238,095. 
iS. L has a farm of 90 acres ; M has one of 120 acres ; and 
N, one of 150 acres. Their farms all joining, they agree to 
unite them for the purpose of renting. This they do, and re- 
ceive for the whole the annual rent of $820. What is each 
man's share of the rent? 

Ans. L's, $205; M's, $273,333+; N's, $341,666+. 
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§ 13«S* Whenever the different shares are not continued 
through the same period of time, it is obvious that each man's 
share of the profit and loss will depend v not entirely on his por- , 
tion of the whole stock, but also on the time during which his 
stock was invested.^ Take the following sum as an illus- 
tration : — . 

13. Three merchants traded in company. A put in $120,* 
for 10 months; B, $100, for 18 months; and C, $150, for 5 
months. They gained $100. What was each man's share? 

A's, $120, for 10 months, = $120 X 10= $1200, for 1 month; B'e, 
$100, for 18 months, = $100 X 18 = $lbOO, for 1 month ; and C's, $150, 
for 5 months, =$150X5 ==$750, for 1 month. Therefore, $1200 -f- 
$1800 + $750 = $3750 ; and 3750 : 1200 : : 100 : A's share, or $32 ; 3750 
1800 : : 100 : B's share, or $48; and 3750 : 750 : : 100 : C's share, or 



Hence, when the time of investment of the several shares 
differs, 

3Sult« — (Multiply each man^s stock hy the time during which 
h continued in trade, and use the several products as directed 
in the preceding rule to use the several shares of the whole stock.} 

14. A, B, and C, hold a pasture in common, for which they 
pay 30 £. per annum. In this pasture, A has 40 oxen, for 76 
days ; B, 45 oxen, for 50 days ; and C, 50 oxen, for 90 days. 
What part of the 30 £. ought each to pay ? " 

Ans. A, 9 ^. 4 s. 7^^ d. ; B, 6 £, 18 s. 5^vyd. ; and C, 

13^. 16 s. 11tV<^- 

15. Three men enter into partnership on the following terms : 
— A invests $1500, for 5 months; B, $1800, for 6 months; 
and C, $2900, for 8 months. During the continuance of their 
partnership, they sustain a loss of $1000. What is each man's 
share of the loss i 

Ans, A's loss is $21^658; B's, $314,868; and C's, 
$466,472. 

16. E and S enter into partnership for 1 year. E at first 
advances $480, and S puts in his share 3 months after. How 
much must he advance to be entitled to an equal share of the 
gain at the expiration of 1 year 1 Ans, $640. 

17. Two merchants, trading in company, gain $200. A's 
stock was $220, for 6 months, and B's, $380, for 9 months. 
How ought they to share the gain ? 

Ans. A's portion is $55.696 ; B's, $144,304. 
IS. Two men commenced trading in company, on Jan. 1, 
1825. A advanced $1000, at the time specified ; but B, find- 
ing it inconvenient, did not advance his share till the 1st of 
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May following. AH the end of the year, they shared the profits 
equally. What capital did B advance? Ans. $1500. 

19. A and B traded in company. A put in 91200; B ad« 
vanced his share 3 months ailer. What sum was it necessary 
for him to advance so as to be entitled to one half of the pront 
at the expiration of 1 year ? Ans. $1600. 

20. L, M, and^ N, entered into partnership. L advanced 
$300, for 3 years; 6 months after, ^M put in $450; and 6 
months afler M put in his share, N put in $520. At the ex- 
piration of 3 years, they found they had cleared $900. What 
was each man's share ? 

Ans. Us, $264.274 ; M's share,* $330.342 ; and N's, 
$305,383. 



QUESTIONS. — What is Partnership 1 What are the individuals trading in 
company called? What does the money advanced by the company form? 
What is the money they receive on their several shares called ? what is tibe 
rule for operating when each man^s stock is employed for the same period of 
time 7 , What is the rule for canceling ? When all the shares are not continued 
for the same period of time^ on what will each man's share of the profit and loss 
depend ? What is the rule 7 
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§ 13B. Under this rule are included the operations of'pur- 
chasing goods in one country, in the currency of that country, 
and selling themy at wholesale or retail, in the currency of 
another country, so a» to gain or lose some required per cent , 
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TABLE OF GOLD COINS. 



VALUS. ITAMSS OP COIfTS. 



Austrian Dominions. 

Souverein, $3.37 7 

Double Ducat, 4.58 9 

Hungarian Ducat, 2.29 6 

Bavaria. 

Carolia,., 4.95 7 

Max d'Or, or Maximilian, . 3.31 8 
Ducat, 2.27 5 

Stmc. 

Ducat, (double in propor- 
tion,) 1.98 6 

Pistole, 5.54 2 



TALVS. 



Brazil. 

Johannes, (half in prop.,) ^17.06 4 

Dobraon, 32.70 6 

Dobra, 17.30 1 

Moidore,(ha]f in proportion,) 6.55 7 
Crusade, 63 5 

Brunstoick. 
Pistole, (double in prop.,) . 4.54 8 
Ducat, 2.23 

Odogns. 
Ducat, 3.26 7 

ColonUna. 
Doubloon, ...» 15.53 5 
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KA.USS or COINS. VAJLOS. 

Denmark. 

Ducat, Current^ $1.81 2 

Ducat, Specie, 2.26 7 

Christian d'Or, 4.02 1 

. East India, 

Rupee, Bombay, 7.09 6 

Rupee, Madras, 7.11 

Pagoda, Star, 1.79 8 

Enghind. 

Guinea, (half in proportion,) 5.07 5 
Sovereign, (half in prop.,) 4.84 6 
Seyen-ShiUing Piece, .... 1.69 8 

Frajice, 

LouiB, coined before 1786, . 4.84 6 

Double Louis, before 1786, . 9.69 7 

Louis, coined since 1786, . . 4.57 6 

Double Louis, since 1786, . 9.15 3 

Napoleon, or 20 francs, . . . 3.85 1 
Double Napoleon, or 40 

francs, 7.70 2 

Franhfort on the Maine. 
Ducat, 2.27 9 

Geneva. 

Pistole, old, 3.98 5 

Pistole, new, 3.44 4 

HawbuTg. 
Ducat, (double in prop.,) . . 2.27 9 

Genoa. _ 

Sequin, 2.30 2 

Hanover. 

Double George d'Or, . . . ." 7.87 9 

Ducat, 2.29 6 

Gold Florin, (double in pro- 
portion,) 1.67 

Hc^nd. 

Double Ryder, 1250 5 

Ryder, 6.04 3 

Ducat, 2.27 5 

Ten-Guilder Piece, ..... 4.03 4 

Malta. 

Double Louis, : 9.27 8 

Louis, 4.65 2 

Demi-Louis, 2.33 6 

Doubloon, 15.53 5 

MHan, 
Sequin, 259 



!TAU£S OF COINS. 

Doppia, or Pistole, 
Forty-Livre Piece, 



$3.80 7 
. 7.74 2 



J^aples. 

Six-Ducat Piece, 1783, . . . 554 9 
Two do., or Sequin, 1762, . 1.59 1 
Three do., or Oncetta, 1818, 2.49 

J^^herlands. 

Grold Lion, or Fourteen-Flor- 

in Piece, 5.04 6 

Ten-Florin Piece, 4.01 9 

Parma. 

Quadruple Pistole, .... 16.62 8 

Pistole, or Dappia, ^787, . . 4.19 4 

do. do., 1796, . . 4.13 5 

Maria Theresa, 1818, . . 3.86 1 

Piedmont. 
Pistole, coined since 1785, . 5.41 1 
Sequin, (half in proportion,) 2.28 
Carlino, coined since 1785, 27.34 
Piece of 20 Francs, or Ma- 
rengo, ....*. 3.56 4 

Poland. 
Ducat, 257 5 

Portugal. 

Dohraon, 32.70 8 

Dobra, . 17.30 1 

Johannes, 17.06 4 

Moido're, (half in proportion,) 6.55 7 
Piece of 16 Testoons, 1600 
j{^gg 2.12 1 ■ 

Old Crasado, or 400 Rees, . . 58 8 
New Crusado, or 480 Rees, . 63 5 
Milree, coined in 1755, .... 73 



Prussia. 

Ducat, 1748, 

Ducat, 1787, ....... 

Frederick, double, 1769, 
Frederick, double, 1800, 
Frederjck, single, 1778, . 
Frederick, single, 1800, . 

Rome. 
Sequin, coined since 1760, 
Scudo of Republic, . . . . 

Russia. 

Ducat of 1796, 

Ducat of 1763, 

Gold Ruble of 1756, . . . . 
Gold Ruble of 1799, . . . . 
Gold Polten of 1777, . . . 
Imperial of 1801, 



2;27 9 
2.26 7 

7.97 
7.95 
3.99 
3.97 



5 
1 
7 
5 



. 2.25 
15.81 



2.29 
2.26 
. 96 
. 73 
.'35 



1 
1 



7 
7 
7 
7 
5 



7.82 9 
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RAMXt OF COIN*. 



TALUS 



Half Imperial of 1801,. . . $3.91 8 
Half Imperial of 1818, . . . 3.93 3 

Sardinia. 
Carliijo, (half in proportion,) 9.47 2 

Saxony. 

Ducat of 1784, 2.26 7 

Ducat of 1797, 2.27 9 

Augustus of 1754, 3.92 5 

Augustus of 1784, 3.97 4 

Sicily. 

Ounce of 1751, \ . . 2.50 4 

Double Ounce, 5.04 4 

Spain. 
Doubloon of 1772, (parts 

in proportion,) 16.02 8 

Doubloon, 15.53 5 

Pistole, * 3.88 4 

Coronilla, Gold Dollar, or 

Vintern, 1801, 98 3 

Sweden. 
Ducat, !K . . , . : . 2.23 5 

Swiixerland. 
Pistole of the Helvetic Re- 
public 4.56 



RAICZS OF coim. 



TALUS. 



Tr^es. 
Ducat, $2.26 7 

Turkey. 

Sequin fonducli of Constan- 
tinople, 1.86 8 

Sequin fonducli of Constan- 
tinople, 1789, 1.84 8 

Half Misseir, 1818, 52 1 

Sequin fonducli, 1.83 

Yeermeeblekblek, 3.02 8 

Tuscany. 

Zechino, or Sequin, 2.31 8 

Ruspone of the Kingdom of 
Etruria, 6.93 8 

Venice. 

Zechino, or Sequin^ (shares 
in proportion,) . , 2.31 

Wirtemberg. 

Carolin, . ' 4.89 8 

Ducat, . 2.23 5 

Zurich. 

Ducat, (double and half in 
proportion,) 2.26 7 



% 187. TABLE OF UNCOINED AND. SILVER MONEY. 

. Currencies of<Qlfter Katums. 
Milree of Portugal, ... $1.24 
Russian Silver Ruble, ... 75 
Rix Dollar of Swede^, . . 1.00 
Russian Rix Dollar^* 66 6 

Or 3 Rix Dollars a=s 2.00 

Danish Rigsbank Dollar, . . 50 
Silver Ducat of Naples, ... 80 

Or 5 Ducats = 4.00 

Scudo of Sicily, 96 

Oncia of Sicily, 2.40 

Pezza of Leghorn, 90 

Fezza of Genoa, 89 

Florin, of Trieste, 48 

Rix Dollar of Trieste, .... 96 

Roman Crown 1.00 

Gold Crown of Rome, . . 1.53 

Maltese Scudo, 40 

Rupee of Bengal, 55 5 

Rupee of Bonn>ay, 50 

Pagoda of Madras, .... J .80 

Tale of Canton, 1.48 

Japanese Tale, 75 

Dollar of Sumatra, .... 1 .10 

Tale of Sumatra, 4.16 

Florin of Java, 40 

Mark Banco of Hamburg, . 33 3 
Gruilder of Amsterdam, ... 40 



English Currency. 

1 £. 'Sterling, before 1832 

= $4,444. Since 1832= $4.80 
Or, prior to 1832, 9£.= 

f40. Since 1832, 5 JB.= 24.00 
nglish Crown, 1.10 

Or 10 Crowns = 11.00 

1 English Shilling, 22 2 

1 Pistareen, 20 

Or 5 Pistareens . . . . = 1.00 
1 English Penny, 0185 

Irish Currency. 

1 £. Irish, 4.10 

OrlOiB = 41.00 

1 Shilling, 20 5 

1 Penny, 01 7 

French Currency. 

1 French Crown, 1.10 

Or 10 Crowns == 11.00 

1 Five-Franc Piece, 93 

1 Franc 18 6 

1 Decimes, 0186 

Spanish Currency. 

1 Spanish Dollar, 1.00 

1 Real, new Plate, 10 

1 Real VeUon, 05 



% 
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'5 128. To reduce a foreign cuvency to Federal Money, 
viulliply the giveji money of that currency by the value of its 
I. nit in Federal Money , as given in the preceding tables^ 

If, however, it be required to find how goods, the Value of 
which is given in a foreign currency, must be sold in Federal 
Money, to gain or lose a given per cent.^rs* change the foreign 
currency to Federal Money ^ cmd calculate the gain or loss on 
this by the rules already given,) The retail price of any de- 
nomination, as cwt., lb., yd., gal., &c., may then be found by 
division. 

Ex. 1. Purchased in London 360 yards of broadcloth, which 
cost me, including trans{>ortation, 300 <£. sterling. How must I 
sell the s.ime, per yard, in Federal Money, to make a profit of 
20 per cent. ? 

Solution: 300 i&. X 40=12000; and 13000 -f- 9 = $1333 j^, the value 
of 300 £. in Federcd Money. 

Then, $K333J X 120 == $1600, the value in Federal Money increased by 
the gain per cent.; therefore, $1600 -i- 360 = $4.444, -{-the required price 
of one yard. 

If the wholesale price only be required, it is only necessdiry to omit the 
last step. Thus the $1600 is tlie wholesale price of the cloth given in the 
preceding sum. 

To solve sums like the preceding by canceling, — 

l&UlP^ — Place the 'ishole cost in the given currency first 
dkovcy and (if tha-retail price be required) the number express- 
ing the quantity procured for that price, first below, a horizon-^ 
ted line. WMe next above the line the value of a unit of the 
given currency^ in Federal Money, Andy lastly, to increase the 
price by the required per cent,, place 100 below the line, and 
100 increased by the per cent, to be gained, above the same. If 
a loss per cent, be required, reverse the hist two terms* 

Note 1.— >If the wholesale price be required, the number expressing 
the whole quantity (by the preceding rule, placed below the line) must be 
rejected. 

Note 2. — Whenever, in the preceding tables, the value of a number of 
units of foreign currency is given in Federal Money, place Aat number- 
hdmo the litie, and its Federal v€dtte above the same. (See £>*8 sterling.) 

The preceding sum stated for canceling : 

300. 40. 120 __ 

360. 9. 100"~**-^^+- 

Note. — To understand the reason of the middle terms, see Note 2, and 
£'» sterlmg in the preceding tables. 

2. Purchased in London 350 yards of sheeting, for 75 £., 
and paid 12^. for its transportation to New York city. How 
must \ retail the same^ in Federal Money^ to gaip 15 per cent. 
Ob the first cost ? Ans. $1.27 -f-. 
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PfT Ad tt^ 

Statement : _^' ' ^ . The 87 in the sUtement = 75jff . + 12 £. 

3. Received from London 470 yards of dimity, which, in- 
cluding transportation, cost me 65 £, Sold the same by the 
__ J ._ ._ -Q^ ner cent, on the first cost. How did* 

9.ift "^^^ $0,799 + per yard. 

m Dublin 600 yards of Irish linen, the whole 
cost of which .was 75 £. Irish currency. How must Ijreioil th^j 
same, in Federal Money, to gain 12 J- per cent. 1 ^i ~ . ^i'^" '*' ' • 

Ans. $0,576 -|J^ef yftrd. 

5. My agent in Dublin has forwarded to me 900 yards of 
Ifnen ; whole cost, 60 £, Irish currency. How must I retail the 
same, in Federal Money, to gain 15 per cent ? Ans, $0,314 -(-. 

6. I have in my store 120 yards of broadcloth, forwarded me 
by my agent in Paris, which cost me, including transportation, 
325 crowns. How jq^i^ \ f^ the^ame, in Federal Money, to 
gain 16 per cent. ?-^*; -^r jA ^ Ans. $3,455 +per yard. 

7. Received 68u ^ards of silk from Paris, for which I paid 
560 crowns ; expenses of transportation, 12 crowns. How must 
Isell^hc 




taining 63 gallons, for which my agent paid 188 Spanish dollars.^ 
How musi I sell the samp,, per gallon, to gain 12^ per cent. ? 
.^ ^ • V > ' • ' ^- ^ns. $0,559 +. 



-:5* How musi 1 sell the samp,, per gallon, to gain 12^ per cent. ? 

9. I have on hand' a bale of silk, containing 174 yards, which 




v^, 



!^ I received from Cadiz, at a cost, including transportation, of 

140 piasters or Spanish 
* . yard, to gain 5 per cent. 
-.. 10. Received from Op6] 

"^taining 63 gallons each; cost, including transportation, 30, 
milrees per hogshead. How must I retail the same, by tha*^ 
^gallon, to gain 25 per cent.? Ans, $0,738+. vi- 

11. How must I sell broadcloth, by the yard, in Federate 
:1 Money, of which 3 pieces, each containing 35 yards, cost me ■ 
•] 135 c£. sterling, to gain 30 per cent. ? Ans, $7.428 -|-. 

^ 12. Received from A B, Dublin, 560 yards of linen ; whole 
<^ cost, 90.£. Irish currency. What must be the retail price, in 
Federal Money, to gain 15 per cent. ? Ans. $0,757 +per yard. 
13. Received from the same 600 yards of muslin, worth 56.£. 
How must I sell the wl).ole quantity, in Federal Money, to gain 5- 
per cent. 'USi J/ i' ^ ^ ^ ^ ^ns. $241.08. 

14. . Consigned to my agent*, w Jones, of London, 300 barrels 
of flour, for which' I paid $l5Wj. How many pounds sterling 
ought he to receive for the same, to gain 10 per cent., the ex- 
pense of transportation being $^0? , Ans, $383^. 128. 6d. 



< . 



■» ^ 



" ^ 
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15. Received of my agent in London, J. Jones, 2510 gallons 
of Madeira wine, which cost me, per invoice, 1640 <£. sterling ; 
but, it being of an inferior quality, I am willing to lose 5 per 
cent, on the cost., , What roust be the price, per gallon, in Fed- 

erdMonejuli^-^. .'^.'^/'' ' Ans. 92.765+, 

16. Three nmeii, 'trad mg in company, received from France 
1200 bottles of champagne, for which they paid 600 French 
guineas, each $4.60. How must they sell the same, per bottle, 
in Federal Money, to gain 40 per cent. 1 and what will be each 
man's gain per hotxlel^^'/'^'^ffjjjl^ -■ 

Ans, ¥3.22 per bottle ; ea(ili man s gaim per bottle, $0,306 4~* 

17. Received 300 ells of cloth from Hamburg, which cost 
me 1500 mark bancos. How must the same be sold, in Federal - , ^ 
Money, by the yard, to gain 12^ per cent., the ell Hamburg y ^ 
being 2^^ qr. ? Ans. $3.00. ^^ ^ 

18. New York, Jan. 6, 1838. This day received from Am- ^,, 3 
sterdam, 600 yards' of carpeting ; whole cost, 2400 guilders. »-* ^ vl:^ . 
Required the retail price in Federal Money, to gain 20 per cent. ' >^ * 

19. Shipffea Yo London 380 barrels of flour, which cost me, '^ 
including transportation, $6 per barrel. How many English ':v. 
crowns miMt J xecpjv,^ for the whole quantity, to gain 10 per r^ 
cent. ? ^4f ,'i% ,./ Ans, 2280 crowns. f- ^ 

20. Shipped to Dublin 3000 bushels of flax-seed, which cost 
me $2500. How many pounds, Irish currency,^ must J j;pceive 
for tiie whole quantity, to gain 5 per cent. % *viyi iui 

Ans, 640 £, 4ri,^Wdf. % qr. -f 
^\. 21. Boston, Jan. 16, 1835. This day received from my 
' '^ agent at Lisbon, 16 hogsheads x)f wine, each 65 gallons; whole 
^^^cost, 640 milrees. The whde being of an inferior quality, 
": ' I am willing to lose 6 per cent on the cost. How much, in 
. ^C^Federal Money, must I charge per gallon 1 Ans. $0.72, nearly. 
J_^ 22. New York, Sept. 6, 1835. This day received from A 
- - B, London, 1200 yards of superfine broadcloth ; whole cost, 
1500 £, How must I sell the same, in Federal Money, at whole- 
sale, to realize a profit of 20 per cent. ? Ans. $8000. 

23. Received from Russia a quantity of fur ; whole cost, 900 
silver rubles. ' What must be the wholesale price, in Federal 
Money, to make an advance of 15 per cent, on the cost? 

///.'-' -/,.--/// ^„g $776.25. 

,^24. Boston, Feb. 26, 1836. This day received from my 
agent in Paris, 24 hogsheads French wine, each 60 gallons; 
whole cost, 288 guineas. How must the same be retailed by 
the quart, in F^der^ Woney, to gain 12^ per cent. ? 

. : ^ '• >\ yj^. , An.<;, $0,258 -f . 

25. Shipped to my'' agent in London, 650 barrels of flour ; 



/ 
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whole cost, $3600. How many pounds sterling mast I receive 
for the same, to gain 10 per cent on the cost ? Ans, 891 £, . 



QUESTKXNS. — What operations are included under this rule T How is a 
foreign currency reduced to Federal Money 7 How is the operation performed, 
when it is required to find how goods, the value of which is given in a foreign 
currency, muert be sold to gain or lose a certain per cent, in Federal Money ? 
What is the rule for canceluig ? What is JNote 1 f What is Note 2 7 



TARE AND TRET. 

§ ISO* We come now to consider the allowances to be 
made in the purchase of goods by weight. The following par- 
ticulars require to be first noticed : — 

Gross weight is the whole weight of the goods purchased, 
including that ofihe box, barrel, bag, &c., containing them.^ 

Draft is a deduction from the gross weight, made in favor of 
the buyer) 

Tare is^an allowance made for cask, box, barrel, &c., con- 
taining the goods^ and may be either a certain deduction from 
the whole quantity, or so much per box, dtc. 

Tret \sfkn allowance of 41b. for every 1041b., made for the 

dust, &;C^ 

Suitle is (What remains afler some of the preceding allow- 
ances have been made) 

Net weight is ^yhaf^remains after all the deductions have 
been made!) 

Ex. 1. Bought a hogshead of sugar, weighing 7cwt. 2 qr. 
26 lb.; tare on the whole, 3qr. 241b. What is the net weight? 

cwt. ^. lb. 

7 2 26 
3 24 

6 3 2 net weight. 

2. What is the net weight of 12 casks of raisins, each weigh- 
ing 2 cwt. 2 qr. 14 lb. ; tare per cask, 12 lb. ? 

2 cwt. 2 qr. 14 lb. X 12 = 31 cwt. 2 qr., the gro^s weight. 12 X 12 = 144 
lb. = 1 cwt. 1 qr. 4 lb. ; and 31 cwt. 2 qr. — lcwt.lqr. 4 lb. s= 30 cwt. qr. 
241b., .ans. 

3. What is the net weight of 6 casks of prunes, each weir- 
ing 3 cwt. 2 qr. 10 lb. ; tare 20 lb. per cask ? 

Ans. 20 cwt. Iqr. 241b. 

4. What is the net weight of 44 cwt. gross, if 14 lb. per cwt. 
be allowed for tare 1 44 X 14 = 616 lb. = 5 cwt 2 qr. ; and 44 
cwt. — 5 cwt. 2f qr. = 38 cwt. 2 qr., Ans, 
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Or, the solution may be efiected by canceling, by the follow- . 
ing rule : — ^ "^ 

lElttl0» — ^JPlace the whole gross weight first above a horizon^ < 
talUne. Then place 112 lb. below the line, with 112 diminished- . 
b^ the tare per cwt., standing directly above it. Cancel^ ^c 

The above sum solved by this rule ; — 

44 08 

112—14 = 98. -^i=38cwt. 2qr. 

''' -J 112 ^ 

^ "I^ 5. Bought 84 cvvt. of sugar. What is the net weight, i^ 20 Jb. 
per cwt. be allowed for tare? Ans. 69cwt. x 

, ""• 6. Bought 9 hogsheads of sugar, each weighing 8 cwt^ 2 qr. ^-^ 
From this, a deduction of 161b. per cwt. was made for tare. : " 
What was the net weight? Ans. 65 cwt. 2 qr. 8 lb. ^' 

Note 1. — When the price per cwt. or per lb. is given, the reduction for 
tare and tret may be made, and the whole cost ascertained by a single state- '. 
ment, as may be seen from the follotoing example t — 

"^ 7. What is the value of 8 hogsheads of suorar, each weighino: 

"' ^; 12 cwt. gross, tare 121b. per cwt., at $8.50 per cwt.? 

'^ o 8- 12. 100. 8.50 ^_,_^ ^^ . 

«? . Statement : = $728.57, Ans. 

-^ ^ 112. ' 

8. Bought 32 casks of figs, each weighing 2 cwt. 2 qr., at a 
deduction of 181b. per cwt. for tare. What did the whole cost 

, me, at $4 per cwt. net weight ? Ans, $268.57. 

9. Bought 15 cwt. of sugar, at $6.50 per cwt. net weight. 
Reduction for tare, 12 lb. per cwt. ; tret, 41b. per 104 lb. How 
must 1 sell the whole, to gain 20 per cent, on the first cost ? and 
how must I retail it, to gain the same per cent. ? 

Ans. Wholesale price, $100,446; retail price, $0,059, nearly. 

To effect all the reductions and the gain per cent, of the 
preceding sum, a single statement only is required ; thus : — 

15. 6.50. 100. 100. 120 

112. 104. 100' ^> 

10. Bought 32 chests of tea, each weighing 4 cwt. 2qf., at ^ ^ 
$49 per cwt. net weight ; tare, 12 lb. per cwt. ; tret, 4 lb. per 
104 lb. How must I sell the whole quantity, to gain 20 per 
cent. ? and how must the same be retailed, to gain the same ? j 

Ans. Wholesale price, $7269.23 ; retail price, $01525. 

.11. Purchased 5 cwt. of sugar; tare allowed, 81b. per cwt. 

' For the net weight I paid 6d., New York currency, per lb. 

How must I sell the whole quantity, to gain 20 per cent ? and 

how must the same be retailed, to gain the same per cent. ? 

Ans, Wholesale price, $39 ; retail price, $0.07^ per pound. 

12. Purchased 12 bags of coffee, each weighing 961b. ; tare^ 



^ 



;> 
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per bag, 6 lb. What was the whole cost, at 30 cents per lb.? and 
the retail price, to gain 25 per cent. ? 

Am, $324, whole cost ; $0.37^,' retail price. 
13. How much will 8 hogsheads of sugar, each weighing 8 ^ 
cwt. 3qr., cost, at $9 per cwt., if a deduction of 12 lb. per cwt. 
be allowed for tare] and what will be received for the whole, if 
it be sold at an advance of 30 per cent. ? 

Aiis. $562.50, cost ; and $731.25, received. 
/ 14. What is the net weight of 3 tierces of rice, each weigh- 

ing 4 cwt. 3 qr. gross ; the tare allowed, 16 lb. per cwt. ; tret, 
41b. per 1041b.? Am, 11 cwt. 2qr. 271b.-{-. 

15. What is the cost of 15 chests of tea, each containinor 
1401b. gross, at 5 s., New York currency, per lb. ; tare, 161b. 
per cwt.? ^ns. $1125. 

" 16. Bought 12 hogsheads of sugar, each weighing 10 cwt. 
.2 qrl, at $9 per cwt. net weight ; deduction for tare, 121b. per 
^ Jwt. How much must I receive for the whole quantity, t6 gain 
^1 lO per cent, on the cost? Ans, $1113.75. ^ 

- ■ ^ 17. Bought 16 firkins of butter, each weighing 1081b. ; re- 
-chiction for tare, 81b. per cwt. Paid 15 pence, New England 
;^ ..currency, per pound. What did it cost me ? and what must be 
*^ %e wholesale, and what the retail, price, to gain 20 per cent, on 
the first cost ? 

^Tis. Whole cost, $334.285 -f-; wholesale price, 
$401,142; retail price, $0.25. 
' 18. Bought 18 cwt. of sugar, at $12 per cwt. net weight; 
-. tare, 161b. per cwt. How must I sell the same, per lb., to gain 
12 per cent, on the first cost ? Ans. SfliM^ jt 

19. Purchased in London, 16 cw^t. of tea, at 28^. sterling 
per cwt. net weight; tare, 121b. per cwt. How much must I 
receive, in Federal Money, for the whole quantity, to realize a 
profit of 12 per cent. ? and what retail price will allow the same 
profit? -4»5. Wholesale price, $199J..ll; retail. price, $1.24. 

I , .'- y V — ;-*^ — 7 — -• ' 

QUESTIONS; -i- TthtaX i^^axe And TwJ ? What is ffroas weiffht 7 What is 
draft ? What is tare 1 What is tret 1 '" What is suttlel What is net weight f 
What ia the rule 1 What is the note 1 



EQUATION OF PAYMENTS. 

§ 130* Equation of Payments is the method of finding a 
mean time for the payment of several debts due at different 
periods of time. 
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Ex. 1. I owe a friend $380, to be paid as follows, viz., $100 
in 6 months; $1^ in 7 months ; and $160 in 10 months. If I 
pay the whole at' once, at what time must the payment be made, 
so that neither I nor my friend shall lose interest ? 

SOLUTION. 

The interest of $100 for 6 mo. = the interest of $1 for 600 mo. 
The interest of ^120 for 7 mo. = the interest of ^1 for 840 mo. 
The interest of $160 for 10 mo. s= the interest of $1 for 1600 mo. 

Amt. of payments, $380 3040 mo. 

3040 sss the montlis requisite for $1 to gain as much interest as $380 
would gain in the required time. Therefore, $380 : $1 : : 3040 months : 
to the required time, viz., 8 months. 

The 600, 840, and 1600 months, are obviously obtained by multiplying 
the several payments by the time which must elapse before mey severally 
become due. 

We, therefore, have the following rule : — 

Vitllt* — 'Multiply each payment by the time which must 
elapse before it becomes due, and divide the sum of the vroducts 
by the sum of the payments.^. 

2. A owes me $50, payable in 4 months; $100, payable in 
10 months; and $150, payable in 16 months. In what time 
must*he pay the whole, so that neither shall lose interest ? 

Ans. 12 months. 

3. What is the equated time of payment for the three fol- 
lowing sums, viz., $500, payable in 3 years; $400^ payable in 4 
years ; and $600, payable in 5 years ? Ans. i^ years. 

4. What is the equated time of payment for the three fol- 
lowing sums, viz., $50, payable in 4 months; $75, payable in 6 
months; and $100, payable in 7 months? Ans. 6 months. 

5. A owes B $400, of which $80 is payable in 6 months, 
$120 in 10 months, and the remainder in 1 year and 8 months. 
What is the equated time of payment ? 

Ans. 1 year, 2 months, and 6 days. 

6. A merchant has a certain sum of money due him, of 
which ^ is payable in 2 months, ^ in 4 months, and the re- 
mainder in 6 months. What is the equated time for the pay- 
ment of the whole? Ans. 4^ months. 

7. I owe four sums of money, payable as follows, viz., $60, 
payable in 9 months ; $80, in 10 months ; $50, in 1 1 months ; 
and $60,* in 12 months. At what time may I pay the whole, 
without loss ? Ans. 10^ months. 

8. A person owes a debt of $2000, payable in 7 months, of 
which he proposes to pay $600 down, on condition that the 
remainder be allowed to remain unpaid an adequate term of 
time. In what time ought it to be paid ? Ans. 10 months. 
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§ 13 !• When bills are contracted at different periods, and 
have each a specified time to run, the equated time of payment 
may be found by the following rule l — 

iflttlC* -^J^bserve at tohat date each payment becomes due ; — 
also, how many days must elapse after thejirst becomes payaJ}ley 
before each of the others is due ; — then, omitting the first pay^ 
nient, multiply the others by the days belonging to each. The 
rum of these products, divided by the sum of all the payments, 
wiiii give the number of days intervening between the time of the 
first payment and the equated time of all the payments,, 

9. If I purchase goods as follows, what will be the equated 
time of payment ? viz. 

184Q. 

Jan. 1, on 4 months' credit, a bill of goods amounting to $580. 
April 12, " " " ** " " " " " $450. 

June 15, ** " " " " " " " " $600. 

July 29, " " " " ** " " " " $700. 

The 1st bill becomes due on May I, 1840. 
a 2d " " ** " Aug. 12, " 

" 3d '* " " " Oct. 15, " 

" 4th " " " " Nov. 20, " 

• 

From May 1st to Aug. 12th =103 days; — from May Ist 
to Oct. 15th = 167 days; — from May 1st to Nov. 20th = 203 
days. 

5S0 Then, 288650 — 2330 = 124, 

450 X 103 = 46350 450 nearly ; that is, the equated time 

600 X 167=100200 1 600 extends into, but not through, 

700X203= 142100 ^ 700 ,he 124th day after May "1, 

288650 2330 . which is Sept. 2, Ans. 

* 10. What will be the equated time of payment, if I purchase 
goods as follows 1 viz. 

March 12, 1840, a bill of goods, on 3 months' credit, $630. 
May 16, " ** " " " "4 months' ** $350. 
June 24, " " " " " " 4 months' " $470. 
July 10, " " " " " " 3 months' " $512. 
Aug. 18, *' " " «* " " 5 months' " $460. 

Ans, Sept. 28th, 1840. 



QUESTIONS. — - What is Equation of Payments 7 What is the rule 7 What 
U the rule, when bills are contncted at dlncrent periods ? 



/ 
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DUODECIMALS. 

^ 133. duodecimals are fractions of a foot) The unit or 
foot is first supposed to be divided (into 12 equal parts '< called 
inches) or primes, and marked ', Each inch or prime is then 
divided into 12 equal parts, cdl\edl££conds^and marked '\ Each 
second is again divided in like manner, and each part obtained 
by this division is called a third^Mnd marked "\ A foot is 
therefore divided duodecimally, itfhen it is separated into 12 
equal parts^ or when the several divisions sustain a twelve-fold 
relation to each other. ^ This relation may be thus illustrated : — 

1' inch or prime is -jL of a foot. 

1'' second is -j^ of -j^, y^ of a foot. 

l^'third is y^of T^ofiV, yy^g^ of a foot. 

1''" fourth is y^ of 1^ of y^ of ^, .... sTyf^j^ of a foot. 
I""' fifth is yV of yt of yV of yV of y^, • • ^tbVt? ^f a foot. 
V"^'' sixth is tV of iV of iV of tV of*iV of iV» ^F^i?^ of a foot,&c. 
The marks ', ", '", "", &c., are the indices of the several 
denominations. 

TABLE OF DENOMINATIONS. 

12"'''' sixths tnake \ 1'"" fifth. 

12'"" fifths make 1"" fourth. 

12"" fourths make V" third. 

12'" thirds make 1" second. 

12" make 1' prime or inch. 

12' inches or primes mak& . , 1 foot. 

Not*. — Duodecimals may be added or subtracted in (the same man- 
ner as compound numbers ;^ the denominations decreasing or increasing in 
tiie constant ratio of 12. These operations are so simple, ^at it is unneces- 
sary to introduce any examples. The principle is the same as in Com- 
pound Addition and Subtraction. 



MULTIPLICATION OF DUODECIMALS. 

§ 133. The greatest difficulty the scholar will here en- 
counter, will be to determine the denomination of the product 
of any two denominations.) Suppose it be required to multiply 
6' inches or primes by 4^inches, their product is obviously 24 ; 
but of what denomination is it ? By recurring to the preceding 
tables^ it will be seen that C inches z= -^ of a foot, and 4' inches 
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= -^ of a foot ; and ^ X ts" = T%» *^^* *s> 24''. Hence, inches 
multiplied by inches, produce seconds. Again, let it be re- 
quired to multiply 9'' seconds by 3' ipches. 9 seconds = yf y, 
and 3 inches = y^y ; therefore, yf^^ X -^^ = tUv* ^r 27'''. 
Lastly, what is the product of 7" seconds multiplied by 9" sec- 
onds? 7" seconds zi= yj^, and 9" seconds =: y|^, and yj^ X 
yf y, = yiffV^, or 63"" fourths. From the above we draw the 
following conclusions, viz., that feet multiplied by feet produce 
square feet; feet multiplied by inches produce inches; inches or 
primes multiplied by inches give seconds ; seconds multiplied by 
seconds give fourths ; seconds multiplied by tJUrds give fifths ^ 
S^c. ; that is, the product of any two denomination^will always 



• ^*^F 



be of the denomination expressed by the sum of their tndice^^ 

Settle* "-yJBegin with the lowest denomination of the multipli- 
cand, and multiply it by the highest denomination of the multi" 
plier, and phice each term of the product according to its respec- 
tive value. Multiply in the same manner by each remaining 
denomination of the multiplier, and place the product of each 
succeeding multiplication one or more places farther to the right, 
according to the denomination. The several products, thus ob- 
tained, when added together, will give the required product>^ 

Note 1. —i It will be remembered to carry by 12 in all cases.) 

Ex. 1. Multiply 4 feet 4 inches by 4 feet 4 inches. 

^ '. ' Beginning with the 4 feet in the multiplier, 

fi' *!*/ . we say, 4 times 4' are 16' = 1 ft. 4'. The 4' is 

4 4 'set down, and the 1 ft, carried to the next prod- 

4 4' act, making it 17 feet. Then, multiplying by 

4', we say # X 4' =: 16" =s 1' and 4" ; set down 

17 4' the 4'', and carry the 1', and say, 4' times 4 are 
1 5' 4" 16', and 1' is 17' = 1 ft. and 5', which being set 

'— . down, and the two products added, we obtain 

18 ft. 9' 4" 18 ft. 9' 4'' as the required product. 
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11. How many square feet *does a board, 28 ft. 10' 6" long, 
and 3 ft. 2' ^' wide, contain ? Ans, 92 ft. 2' 10'' 6'". 

12. In a board, 16 ft. 9' long, and 2 feet 3' broad, how many 
square feet ? Ans, 37 ft. 8' 3". 

13. There is a wall 82 ft. 6 in. hjgh, and 13 ft. 3 in. wide. 
How many square feet does it contain ? Ans, 1093 ft. 1' 6". 

14. There is a room, 20 feet square, and 7 ft. 6 in. high, to be 
plastered at 10 d., New York currency, per square yard. How 
many dollars will it cost ? -^7*5. $6.94 -j-. . 

15. There is a yard 58 ft. 6 in. in length, and 54 ft. '9 in. in 
breadth. How many dollars will it cost to pave it, at 5 d.. New 
York currency, per square yard ? Ans. $18.53. 

16. If a floor be 59 feet 9 inches long, and 24 feet 6 inches 
broad, how many square yards does it contain ? 

Ans, 162 yards, 5 ft. 10' 6". 

Note S. — If three dimensions, viz., length, breadth, and depth, be given, 
the solid content is found by multiplying them successively into eacli 
other. 

17. There is a pile of wood 12 feet 6 inches long, 4 feet 
high,' and 8 feet 6 inches wide. How many cords does it con- 
tain? Ans, 3 cords, 41 feet. 

To reduce solid feet to cords, divide by 128, that being the 
number of solid feet in one cord. The required dimensions of 
the cord, are 8 feet long, 4 feet wide, and 4 feet high ; since 8 
X4X 4=128. 

18. How many solid feet are there in a block, 6 feet 8 inches 
in length, 4 feet 6 inches hi height, and 3 feet 4 inches in width ? 

^715 100 feet. 

19. There is a certain pile of wood, measuring 24 feet in 
length, 16 feet 9 inches in depth, and 12 feet 6 inches in width. 
How many cords are there ? and how many solid feet may be 
daily consumed, to have it last one year ? 

Ans. 39 cords, 33 feet ; daily allowance, 13J- feet, nearly. 

20. How many square feet are there in a board, which meas- 
ures 16 feet 9 inches in length, and 2 feet 3 inches in breadth ? 

_^ Ans, 37 feet, 8' 3". 

QUESTIONS. —What are Duodecimals ? How is the foot divided^ What 
is each part called ? How is the inch divided 7 What is each part called, 
&c. ? When is the foot divided duodecimally ? Repeat the ta^le of denomi- 
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nations. How may daodecimals be added ? What difficulty will be encoun- 
tered in Multiplication of Buodeciraals ? Give an illustration of the difficulty. 
Of what denomination will the product of any two denominations be ? What 
is the rule ? What is JSote 1 ? What is Note 21 ^ 
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§ 134* {^ number is involved by being multiplied into 
itsdK 
^Pne number thus multiplied by itself^ called the root. 

A power of any number is^ie product obtained by multiply- 
ing that nuQ^ber into itselQ*^he particular power produced, 
depends or(the number of successive muUiplications^ the given 
number always being the first power, and also the root of the 
succeeding higher powers. The first multiplication then pro- 
duces the second power ; the second multiplication, the third 
power; the third multiplication, the fourth power, &c. ; the 
power obtained beingmlways one in advance of the number of 
multiplications^ 

Illustration : — 2 = the first power, and is also the root of 
the succeeding higher powers. 

2X2= 4, the 2d power, or square of 2. 
2X2X2= 8, the third power, or cube of 2. 
2 X 2 X 2 X 2= 16, the 4th power, or biquadrate of 2. 
2 X 2 X 2 X 2 X 2 = 32, the 5th power of 2, &c. 

The power to which a number is to be raised, is frequently 
expressed (by a small figure,">called ihe index of the required 
power ^ placed on the right' of that number ; thus 4' denotes 
the second power of 4== 16; and 4^ denotes the third power 
of 4 = 64; and 9^ denotes the fifth power of 9 = 59049, &c. 

A fraction is involved Ijay multiplying the numerator and 
the denominator each into itself the required number of times; 
thus the square of f is f X f = 2^. The square of f is j^| ; 
and the cube of the same is f^f , &c. 

If the given quantity be a mixed number, it should first be 

reduced to an improper fraction, before being involved; thus 

* the second power of 2J is 2^ = ^^ and 5^ X ^ = ^ = 6:J. Or, 

proper and improper fractions may both be reduced to decimals, 

and then involved. 

If any number be raised to two different powers, the power 
which is obtained by multiplying these two powers together, 
is expressed by adding their indices, thus : 2* X ^= 2*^ = 32 ; 
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for 2« = 4, and 2»=: 8, and 8 X 4 = 32, and 2 X 2 X 2 X 2 
X2'=32. Or, 3'X3'=:3« = 6561; for 3' = 27, and35 = 
243, and 243 X 27 = 6561. 

Again ; any power of a given number is divided by another 
power of the same number ,1by subtracting the index of the di- 
visor from the index of the dividend,"^hus : 2* -— 2'= 2' ; for 2' 
= 32, and 2^ = 8, and 32-^-8 = 4, the second power of 2. 
Or, 3* -r 3« = 3* ; for 3* = 81, and 3« = 9, and 81-7-9 = 9, the 
second power of 3. 

Ex. I. What are the square, cube, and biquadrate of 3? 
Ans. 3X3 = 9, the square ; 3 X 3 X 3 = 27, the 
cube ; and 3 X 3 X 3 X 3 = 81, the biquadrate. 

2. What are the square, cube, and biquadrate of 5 1 

Ans.^, 125, and 625. 

3. What are the cube and biquadrate of 12 ? 

Ans. 1728 and 20736. 

4. Muhiply the second and third powers of 4 together. 
What is the product ? and what power of 4 is it ? 

Ans, The product, 1024, or fifth pow^er. 
'5. What power of 3 is obtained by multiplying its third 
power and its fourth power together 1 and what is the number ? 

Ans, 7th power, or 2187. 

Note. — When the number to be raised to some ^iven power consists 
of whole numbers and decimals, the number of decuuals to be cut off in 
the required power is ascertained'^liy multiplying the number of decimals 
in the given number by the index of the required power A 

6. What is the square of 26.13 ? 26.13 X 26.13 = 6827769. 
Now, to determine how many decimals are to be cut off, we 
first notice that the number of decimals in the given number 
is 2, and also that the index of the required power is 2 ; there- 
fore 2 X 2 = 4, the number of decimals to be cut off. There- 
fore, 682.7769 is the required power. 

7. What is the cube of 25.4? Ans, 16387.064. 

8. Divide 2* by 2*, and what power of 2 will be obtained ? 

Ans. 8, the cube of 2. 

§ 13S» Short Rules fob SquARiNo any NuMnsR 

NOT GREATER THAN 100. 

3S'tlI(* — Under the square of the ixFT-hand Jigure torite 
TWICE the PRODUCT of the two figures^ setting it one place to 
the right ; also, under this, and one place still farther to the 
right, the square of the RiQHT-hand figure. The sum of the 
numbers thus utritten is the square of the given number. 
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1. What is the square of 63 ? 

& 36 

Twice 6x3 . (one place to the right) . . . 36 
3' (still one place farther to the right) 9 

3969=:sqr. of63. 

2. What is the square of 78 1 

T 49 

Twice 8x7 . (one place to the right) . 1 12 
8' (one place farther to tlie right) 64 

; 6084 = sqr.<>f78. 

In like manner square 49, 27, 36, 56, 72, 67, 89, 93, 55. 

Note. —The above rule is equallj applicable for squaring any number 
between 100 and 1000, if, to the square of the left-hand figure, twice the 
product of the left-hand figure into the two right-hand figures be taken, 
and the square of the two right-hand figures be written two places to the 
right. 

To SQUARE ANT NuMBER BETWEEN 50 AND 100. 

J&ttIC* — S^are the left-hand ^gure, and to its square add 
the right-hand Jigure, and on the right of this, write the square 
of the right-hand figure^ preceded by a cipher, if less than 1 0. 
Then multiply the right-hand figure by the right-hand digit of 
DOUBLE the left-hand figure, and set the result one place to the 
left, under the preceding number, Thei^ sum will be the 
square required. 

What is the square of 86 ? 

8* -4-6 = 70 ( which united, (see ) >ynQA 

and 6» = 36 ^ Rule,) J — ^"'^ 

Twice the left-hand figure = 16; ( /^ v^ « o^ 

therefore, (see Rule,) p A o — ^o 

7396=:sqr. of86. 
In like manner square 58, 66, 72, 78, 83, 96, 59, 63, 72, 
77, 88; 

To SQUARE ANY NuMBER ENDING IN 5. 

Iftltl^* — Reject the 5, and to the remaining figures add 
their square; then, to the number thus produced, annex the 
square of ^, The result will be the required square. 

What is the square of 125 ? 
12 -f 12» = 156, and 5« = 25. Therefore, 15625 is the square. 

In like manner square 115, 85, 135, 165, 185, 25, 35, 45, 
55,105,95,155. 
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EVOLUTION. 

^ 130. EFolution is^ie reverse of Involution. ^ In Involu- 
tion we have the root given to find some required power ; but 
in Evolution a power is given, and a root required. 

The relation between roots and powers requires to be clearly 
understood. 

'^A root of a number is obtained whenever that number is 
resolved into several equal factors j ^nd 2i power of a number is 
obtaitied whenever that number, laten as a root, is multiplied 
into itself once or more.N Thus, 2 is the cube root of 8, be- 
cause 8 may be resolved mto three 2's ; or because 2 raised to 
its third power equals 8 ; for 2 X 2 X 2 = 8. Also, 8 is the 
square root of 64, because the second power of 8 is 64, or 8 X 
8 = 64. Again ; 9 is the square of 3, and 3 is the square root 
of 9 ; 27 is the cube of 3, and 3 is the cube root of 27. Roots 
aijd powers are therefore correlative terms. 

(The exact root of some numbers cannot be obtained. Such 
numbers are called irrational powers, \^d their xoots^e called 
surds. ^ Thus no root can be obtained, which, when multiplied 
into itself, will produce 2 ; 2 is therefore an irrational power, 
and its root is a surd. But a number whose root can be 
exactly extracted is a perfect or complete potoeVy and its root is 
called a rational number. Thus 16 is a complete power, for 
4 is its exact root; 4, therefore, is a rational number. 

There are it wo methods of expressing roots. The first and 
more common method is,(by using the character called the 
radical si^V written thus, ^ . This sign, without any accom- 
panying index, always indicates the square root. If other roots 
are required, the same radical sign is used, with an index of 
the required root. Thus \J^,\s an expression for the square 

root; -^9, for the cube root; V^» ^^r the fourth root of 9, &c, 

'v/64, equals 8, because 8 X 8 = 64 ; and y64=i4, because 4 

X 4 X 4 = 64, or ^64 = 2, for 2 X 2 X 2 X 2 X 2 X 2 = 64, 
&c. Hence the root is to be taken as a factor in producing its 
corresponding power, as many times as there are units in the 
index of the required root. 

The other mode of expressing roots is by means of fractional 

exponents. Thus, 6^ expresses the square root, 6^ the cube 

root, and 6*, the biquadrate or fourth root, of 6. '^he chief 
advantage of this mode arises from the fact, that not only ro(fts 
of numbers may be expressed by it, but also any required power 
of a given root. The denominator of a fractional index dways 
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denoteS|||^ roo^Npf the quantity to which it is applied, while the 

numerator ^xpresses ^ome power of that root h thus, 9*" implies 
that the fourth root of 9 is to be extracted, ai;id that root raised 

to its third power. Again, 64® implies that the sixth root of 64 
is to be extracted, and the root then raised to its iiflh power. 
But the sixth root of 64 is 2, and~ the fifth power of 2 is 32; 

therefore, 64^ = 32. Or a power higher than the given root 

may be expressed ; thus, 162" implies the third power of the 
square root of 16; but the square root of 16 is 4, and the third 

power of 4 is 64; therefore, 16^ = 64. 

When several numbers are to be added, and the root of the 
sum obtained, they may be expressed thus: V 65 4- 16; which 
implies that the root of the sum of 65 and 16 is to be obtained. 
If the vinculum over the two numbers be rejected, the expres- 
sion would imply, that 16 is to be added to the square root of 
65. As the expression now stands, its value is 65 -|- 16 = 81, 
and -^81 = 9. Or the root of the difference of two quantities 
may be ejxpressed in like manner, by placing the minus sign 
between them; thus, V^O— 26, the value of which is 90 — 26 
= 64, and -v/64i=8. Without the vinculum over the two 
quantities, the expression would imply that 26 is to be taken 
from the square root of 90. 

The root of the product of several numbers is equah^ to the 
product of their roots, \ As an illustration, take 9 and IB. 
Their product is 144, of which the square root is 12 ; that is, 
the root of their product is 12. The product of their roots is 
the same \ for the square root of 9 is 3, and of 16, 4 ; and 4 X 
3 is 12. ' The same is true of the cube roots, or of any roots 

whatever.) Take the numbers 8 and 27. y8=42, y27z=:3, 
and 3 K^ == 6, the product of their roots. Again ; 27 X 8 = 
216, and -^216 = 6, the root of their products. 
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§ 137. The Square Root of any number is that number, 
which, being multiplied into itself once, will produce the number 
given. 

The following table exhibits the square of all numbers from 

1 tol2: — 

S 
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Boot., 


1 3 1 3 4)5 


6 


7 


8 


8 


10 


" 


" 


Sqoue., 


1 4 j 9 16 1 SB 


36 


49 


64 


81 


100 


121 


l«i 




A square h & figure bounded bj font 
eq<ul sides) and has al! its angleg right 
uiglea, or unglea of 90 degrees. This maj 
be seen in rigure 1. Nov, the area of a 
square, that is, the numberof squitrefeet, 
or rods, &c.,it contains, is found by mul- 
tiplying the length of any two aides to- 
Kther ; or, siuce the sides are all equal, 
mulbplyiog the length of any one side 
into ilselfi or by squarine it. As each 
of the sides of the anneied figure is 8 feet 
in length, it is obvious they may eiich be 
divided into 8 equal parts, each of which 
wiT be 1 foot in length. Let each side 
be thus divided, and Uie points ofdiviaion 
united, as seen in Figure 2. Now, since 
each aide ia 8 feet lone, the divisions aa, 
bbfC Cfdd, &c, must be juat 1 foot each; 
the diviaions made by the lines running 
at right angles to these, are also 1 foot 
each. The whole figure is, therefore, 
divided into 64 equal parts, each of ff hich 
is just 1 fuot square. But 8x8==^64, 
Therefore, the area of a square is obtained 
by multiplying the length of the side by 
itself; or, in other words, by squaring it. 



Now, to apply the above remarks to Evolution, auppose we 
have an area equal to what is given above, but placed in a dif- 
ferent form. Suppose it to consist of a board 1 foot wide and 
64 feet long; and that it is required to determine how large a 
square floor it will exactly cover, -y* 64 z^ 8 feet, is the length 
of the side <^ the retjuired floor. Hence the area of a square 
is found by squaring one of its sides ; and the length of its sides 
is found by extracting the square root of the given area. 

The following is the rule for extracting the square root : — 

Kttle. — 1. iSatarate the given number info periods oflico 
figures each, by placing a point or dot over the place of units, 
another over the place of hundreds, and another over the place 
of tens of thousemds, S^c. 

3. Find by trial the greatest square root of the left-hand 
period, and place if for the frst fgure of the root, after the man- 
ner of the quotient in Division. 

3. Subtract the square of this root from the left-hand period, 
and to the remainder bring down the neit period of two figuret 
for a dividend. 
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4. Double ihe root figure already obtained, for a divisor ; 
then, omitting the right-hand figure of the dividend, divide as in 
Simple Division^ and place the figure obtcUned^ as th^ second 
figure of the root or quotient, and also on the right hand of the 
divisor, y 

5. Multiply the divisor, thus increased, by the figure last 
placed in the root, and place the product under the dividend, as 
in Division; then subtract, and to the remainder bring down 
the next period of two figures, 

6. Double the root already found for a new divisor, with 
which divide as before. Continue the operation till the periods 
are all brought down: the number obtained will be the root 
required. 

Note 1. — f If the number, the root of which is required, consist in part 
of a decimal, place the first point over the unit figure, as already directed, 
and point off both ways from that figure, allowing two figures to each 
point. If the decimal consist of an odd nu!mber of figures, annex one 
cipher to complete the last period.N^ 

2. 'iff ailer all the periods have been brought down, there be a remainder, 
periods of two ciphers each may be annexed, and the operation continued. 
The root figures obtained by thus annexing ciphers wul be decimals, and 
must be so marked. 

3. The number of dots employed in pointing off the giyen number, 
always determines the number of ngures in the required root. 

Ex. 1. What is the square root of 1296? 

1296, pointed according to the rule, is 1296. Hence we know that the 
root will consist of two figures. The next step is to determine the root of 
12, the lefl-hand period. This is done by trial. If 4 be taken, it will be 
found too large, since 4X4 = 16. We will, therefore, take 3. 3X3 = 9; 
and since 9 is less than 12, it is not too large, and yet it is the greatest in- 
tegral quantity, whose square is less than 12, and is, therefore, the root 
we want. 

OPERATION CONTINUED. 

1296(3 
Root squared = 9 

3 9 6 remainder, increased by the next 
period. 

Now, since we are to haye another figure in the root, the 3 already 
obtained is 3 tens, or 30, the square of which is 30 X 30 = 900 ; the 12 ui 
also 1200. After subtracting the 9, therefore, there remains 3, or 300, and, 
the next period being brought down, we obtain the number 396. 

The next step is to find a diyisor, which, by the role, is 3-|-3bs6; 
therefore, 

1296(36 
9 



6)396 
In diriding, the right-hand figure, viz., 6, is omitted. 
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Fig, 3. 
30 ft. 



Again, 12 9 6(36 
9 

66)396 
396 

000 

The last root figure is plaoed on the right of the divisor, making it G6L 
and the whole is multiplied bj the root figure, that is, 66 X 6 = 386. I 
then subtract, and nothing remains. Therefore, 36 is the root required. 

T :? operation is proved by squaring the root ; thus, 36 X 36 = 1296. 

If the (riven number had consisted of three or four periods, instead of 
two, the operation would have been continued by bringing down another 
period, and then doubling the root, 36, for a new divisor. 

§ 138* Explanation. — We will suppose the 1296, in the preceding 
operation, to be so many feet of boards 1 toot in breadth ; and that it is 
required to know how lar^ a floor, exactly square, they mlPcover. 

As has already been said, the 12 in the number 1296 is 1200, and the 
root, 3, is so many tens, of 30. This, therefore, is the length, in feet, of one 
nde of a square floor, which 1200 feet of the boards will cover, and leave 
a remainder of 3, or 300. 

Npw, to find the area of a square, (see Fig. 
3,) we multiply the length of any two sides 
together, or square the length of one side. 
Therefore, 30 X 30 s= 900. We have, then, 
disposed of 900 of 1296 feet given, and there 
remain 396 feet to be so added to this figure 
as to preserve its square form. This is done 
b}^^ making equal additions upon any two 
adjacent sides p and' hence we see the obvi- 
ous reason for doubling the root, (which is 
the length of one side of the square,) for a 
divisor. But the root, (Fig. 3,) being doubled, 
gives 6 for a divisor, and wis is contained 
m the remaining figures, 396, 6 times, (the 
right-hand figure, viz., 6, being omitted, 
agreeably to &e rule.) Now, this figure, 6, 
expresses the breadth of the addition which the remaining feet of boards 
are sufficient to make to the original square, as seen in Fig. 3. (For 

this addition, see Fig. 4.) This dia- 
gram is not a perfect square ; a comer 
remains to be filled up. We will, how- 
ever, before completing it, ascertain how 
many of 396 feet, that remained afler 
the first square of 900 feet was com- 
pleted, are here disposed of. The length 
of each addition being 30 feet, and the 
^ breadth 6 feet, the area is 30 X 6=180 
•^ sq. feet; and the area of both, conse- 
quently, is 180 + 130 s= 360. But 396 
— 360=s36. Therefore, 36 feet still 
remain to be added. The scholar, by 
reference to the preceding diagram, wiU 
perceive that the corner, which yet 
remains^ to be filled, to complete the 
■quare, is just 6 feet from comer to eor- 
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900 square feet. 



30 ft. 
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36 ft. 
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900 square feet. 
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6 ft. 




86 

■q. ft. 


180 square feet. 



30 ft. 



ner ; therefore, 6 X 6 = 36. This ad- 
dition just disposes of the remaining 
feet of boards, and completes the square. 
(See Fig. 5.) The area of the original 
square, (see Fig. 3,) and also, of the 
several additions made (see Fig. 4 and 
5,) disposes of the whole of the given 
quantity of board ; for 900 + 1 80 -f 180 
-f- 36 = 1296. 

But why, in dividing, is the right- 
hand figure of the dividend omitted ? 

The scholar will remember that the 
points placed over anv number, de- 
termine the number of figures in its 
root. (See Note 3.) Before perform-, 
ing the operation, we therefore know 
that the required root of the preceding 

number will consist of two figures. The 3, or left-hand figure of that 
root, is therefore 3 tens, or 30. This number, viz., 30, is consequently 
the true value of the root already found, which, if doubled, will give w 
as the divisor, and not 6, as in the sum. The true value of the divisor is 
therefore ten times as great as represented in the operation ; and hence 
the dividend is divided by 10; that is, its right-hand figure is omitted, 
/to make its value correspond with the apparent value of the divisor.7 
^ — Another peculiar feature of the operation consists in placing the qjlo- 
tient, or root figure, on the ri^ht of the divisor, thereby multiplying it into 
itself. For this there must also be a reason. If the scholar will examine 
Fig. 4, he will notice a vacant corner, which, as the addition made to 
each of the two adjacent sides is 6 feet, n^st be just 6 feet square. By 
placing the root figure on the ri^ht of the divisor, and multiplying it into 
itself, this comer is filled up, and the square completed. 

2. What is the square root of 9801 ? 

OPr.RATION. 



9 8 1(99 root. 
81 



189)1 701 
1701 



The 9 in the divisor is the 
last root figure, placed there 
by the rule. 



3. What is the square root of 30138.696025 ? 

OPERATION. 



30138.696025(1 73.605 
1 



27)201 
1 89 



3 4 3)1238 
1 029 



3466)20969 
2€796 



347205)1736025 
17 3 6 2 5 

s» 
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Note 4. — It win be observed, from this example, that when a period is 
brought down, and the number obtained is not sufficient to contain the 
diirisor, a cipher is to be placed in the root, and also on the right hand of 
the divisor, and the next period brought down. For arranging the points 
in this sum, see Note 1. 

4. What is the square root of 5499025 ? Ans. 2345. 

6. What is the square root of 1522756 ? Ans, 1234. 

6. What is Jthe square root of 207936 ? Ans. 456. 

7. What is the square root of 5700.25? Ans. 75.5. 

8. What is the square root of 74770609 ? Ans. 8647. 

9. What is the square root of 4191 12517321 ? Ans. 647389. 

10. What is the square root of 10 ? Ans. 3.16227 +. 

11. What must be the length of each side of a square field^ 
in rods> in ordgi^at the field may contain 40 acres ? 

// ' :• • f ' " ' ",;•.' -4715. 80 rods. 

12. A certain raiment consists of 6561 men. How many 
must be placed in rank and file, to form them into a square ? 

Ans. 81 men. 

13. A company of men spent 6 £. 13 s. 4 d., which was just 
as many pence for each man as there were men in the company. 
How many men were there, and how many peace did each 
man spend 'h 

Ans. There were 40 men, and each man spent 40 d. 

14. \i a man were to plant 3969 hills of corn in a square, 
how many rows must he have^ and how many hills in a row ? 

Ans. 63 of each. 

§ 139* Note 5. — To extract the square root of a vulgar fraction, 
first reduce the fraction to its lowest term^ and then extract the root both 
of the numerator and denominator .^ 

15. What is the square root of -j^g-? 

72 9, and the square root of 9 is 3 . 

i^^ie.and . . .-. iGisi* "^' 

16. What is the square root of ^^g^ ? Ans. J. 

17. What is the square root of J^ff 7 Ans. ^. 

18. There is an army containing 9216 men. How many 
men must be placed rank and file, to form ^ square which shall 
contain every man ? Ans. 96. 

19. What is the square root of JJ|f ? Ans. J. 



Application op Square Root to Paraluslograms and 

Triangles. 

^ 14:0. A parallelogram is /an oblong figure having its 
opposite sides equal and parallel. 



EXTRACTION OF THE S^CARE SOOT. 



S33 













Fig. 6. 
10 ft. 










d 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Oi 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 



to 



10 ft 

The adjoining figure represents the parallelogram. If we suppose thiB 
figure to be 10 feet long, and 2 feet broad, the area of the whole figure is 
evidently 10 X 2== 20 square feet. The area of a parallelogram is there- 
fore found by mvltiplying its length into its breadth. Had the length of 
the a5bve figure been 18 feet, and its breadth as ^ven above, the area 
would have been 18 X 2 = 36 square feet ; and this equals a square figure, 

the sides of which are.6 feet long ; for ^36 =s 6. 

A square, equal in area to a given parallelogram, is found 
by extracting the square root of the area of thai parallelogram, 

20. What is the length of the sides of a square, whose area 
shall be equal to the area of a parallelogram 32 feet in length, 
and 2 in breadth ? 

Operation: 32X2 = 64, and ^64=8 feet, the side of the required 
square. 

21. There is a parallelogram, 27 feet in length and 3 in 
breadth. Required the sides of a square of equal dimensions. 

Ans, 9- feet. 

22. Required the dimensions of a square, the area of which 
shall be equal to the area of a parallelogram 18 feet in length 
and 8 in breadth. Ans. 12 feet square. 

^ 14 1.* Note 6. — When the area of a parallelogram is given, and 
also the ratio of its length and breadth, the sides may be found bv dividing 
the area by that ratio, and eictractinv the square root of the quotient. The 
root obtained will be the required oreadih, hy which divide t&« area, and 
the quotient will be the length. 

23. If the area of a parallelogram be^S88 rods, and its length 
be twice as much as its breadth, what is its length, and what 
its breadth ? 

Operation: 288-^2=144, and ^144=b12, the required breadth; and 
238 -i- 12 = 24, the required len^h. The reason of the above operation is 
obvious. The length being twice its breadth, if the parallelo^am be di- 
vided in the middle, the two parts will be equal and square, ana the square 
root of one of these parts will evidently be the breadth of the paraUelo- 
^am. The same reasoning may be applied to parallelograms of any 
dimensions. 

24. There is a field, containing 30 acres, lying in the form 
of a parallelogram, of which the length is three times the width. 
What is its length, and what is its breadth ? 

Ans. The length is 120 roda« and the breadth 40 rods. 
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^ 14:3« NoT£ 7. — The side of a square of equal area with a geo- 
metrical figure of any form, may be found by extracting tlie square root 
of the area of that figure. 

25. I have an irregular piece of land, containing 50 1 acres, 
which I am desirous to exchange for an eqi^l number of acres 
lying in a square form. What musjt be the length of the sides 
of that square ? ^J . V *-V* / « ^ 7 ' -4n5. 90 rods. 

26. A cert»Q triangular fiefd contains 10 acres of land. 
What is the length of the sides of a «qua^-e containing the same 
number of acres ? f//l / u4.»5. 40 rods. 

Note 8. — If the measure of the sides of an dblique-KDj^eA paraUelo- 

fram, and also the measure of one of its diagonals, be ffiven, the other 
iagonal may be found, by subtracting from the sum of the squares of all 
the sides of the parallelogram, the sqiuire of the given diagonal, and ex* 
tracting the square root of the remainder. 

27. If the length of an. oblique-angled parallelogram be 30 
feet, its breadth 20 feet, and its shorter diagonal 30 feet, what 
is the length of the longer diagonal ? Ans. 41.23 ft. 

The principle of the square root may be applied to find the length of 

the sides of a right-angldd triangle, the measure of either two being ffiven. 

The square of the hypotenuse, or side opposite the right-angle, is uways 

equal to the sum of the squares 
of the base and perpendicular. 
Therefore, 

If the base and peipendicu- 
lar be given, and the hypot- 
enuse required, -squart the 
given sides, arid extract the 
square root of their sum* If 
the hypotenuse and one of the 
legs of the triangle be given, 
to find the other leg, square 
the hypotenuse, and jrom its 
sguare subtract the square cf the given side. The square root of the jremain- 
d&r vsUl he the lengtn of the required side. 

The following are among tne curious facts, which relate to the proper- 
ties of the right-angled triangle : — 

1. If the measure of the t9o legs be each expressed by an odd number, 
the hypotenuse cannot be expressed by a whole nimiber. 

2. If the measure of the hypotenuse be expressed by a whole number, 
the number expressing the measure of one of the legs, must be divisible 
by 4 wiUiout remainder. 

3. If the legs of a triangle be equal in length, or if one of them be any 
multiple of the other by a whole number, me hypotenuse cannot b^ a 
whole number. 

28. There is a wall 15 feet high, and in front of it is a 
pavement 24 feet wide. How lon^ a ladder is required to 
reach from the outside of the pavement to the top of the wall 7 
The hypotenuse is required ; therefore, 15 X 15 = 225 ; and 
24X24 = 576; then, 225 + 576 = 801 ; and V 801 = 28.34-, 
A?is, 
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29. A certain tree is broken off 8 feet from the ground, and, 
resting on the stump, touches the ground at the distance of 12 
feet. What is the length of the part broken off? 

Ans, 14.42 + feet. 

30. There is a fort standing by the side of a river, 24 yards 
high; and a line 36 yards long will just reach from the top of 
the fort to the opposite side of the river. What is the width 
of the river ? • Ans. 26.832 yards. 

31. Two ships sail from the same port, one due east, and 
the other due north. What is the distance between them, 
when one has sailed 100 miles, and the other 168 miles ? 

„— III »'T ^tOfi fi -j- miles. 

32. A man shot a bird sitting on the top of a steeple 80 feet 
high, while standing at the distance of 60 feet from its base. 
How far did he shoot? Ans. 100 feet. 

33. A rope 100 feet long, attached to the top of a steeple, 
touches the ground when drawn perfectly straight, 20 feet from 
its base. How high is the steeple ? Ans» 98 feet, nearly. 

34. Two boys were playing with a kite, the line of which 
was 520 feet in length. When the string was all out, one of 
them standing directly under the kite, and the other holding 
the string, the distance between them was 312 feet. What was 
the perpendicular height of the kite? Ans. 416 feet. 



QUESTIONS. — When ia a numljer involved T What is a root ? What is a 

S»wer of any number ? On what does the particular power produced depend 7 
ow does the power obtained compare with the number of multiplications in 
producing it? How is a required power expressed 7 • What is the figure de- 
noting the power called ? How is a fraction involved 7 If the given quantity 
be a mixed numbei:^what must be done 7 If a number be raised to two different 
powers, how is the power obtained by mnltiplying these two powers together, 
expressed ?*How is any power of a given number divided by another power of 
the same number 7 When the number to be raised to a power is in part a deci- 
mal, how is the number of decimals to be cut off from the required power 
ascertained 7 What is Evolution 7 What is a root of a number 7 What is a 
power of any number 7 What are irrational- powers 7 What ^jre surds 7 How 
many methods are there of expressing roots 7 What is the first method 7 What 
root is expressed by the radical sig^ without any index or exponent ? If any 
other root is to be expressed, how is it done 7 How many times is the root to 
be taken as a factor in producing its corresponding power 7 What Is the other 
mode of expressing roots 7 What is an advantage of this mode 7 When a 
fractional index is used, what does the denominator denote 7 What does the 
numerator 7 When several numbers are to be added, and the root of the sum 
extracted, how is th6 operation expressed 7 What does the root of the product 
of several numbers equal 7 Give an illustration. What is the square root of 
any number 7 What is a square 7 How is the area of a square found 7 Give 
the illustration. How is the length of the sides of a sauare found 7 What is 
tlie rule for extracting the square root 7 What is Note 1 7 Note 2 7 Note 37 
Why do we take twice the root for a divisor 7 Why, in dividing, do we omit 
the right-hand figure of the dividend 7 Why do we place the quotient figure 
on the right of the divisor 7 How is the square root of a vulgar fraction ex- 
tracted 7 The vulgar fraction may first be reduced to a decimu, and the root 
of the decimal extracted, if preferred. What is a parallelogram 7 How ia ita 
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area found f How may a fiquare equal in area to a given parallelogram he 
found ? What is Note 5 f Note 6 ? To what is the square of the hypotenuse 
of a right-angled triangle equal ? If the base and perpendicular be given, how 
may tlie hypotenuse l^ found ? If the hypotenuse and one o€ the legs of a 
triangle be given, how may the other le^ l>e found ? The base and perpendicu- 
lar are called the legs of a triaiiffle. How are the operations in Square Root 
proved ? Aru. By multiplying the root into itself. 



EXTRACTION _QF THE CUBE ^OOT. 

§ 14:3. ^ A CUBE is hounded hy six equal, plane surfaces, 
each of whicli is a square ; that is, the length, breadth, and 
depth of a cube are equal (See Fig. 1.) The area of each of 
the six equal surfaces is found by squaring the measure of its 
side, as has already been explained in Square Root. 



Fig. 1. 
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If the adjoining figure represent a cubic 
block measuring three feet in length, 
breadth, and thickness, the superficial area 
of each face is 3 X 3 = 9 square feet. Now, , 
if the divisions marked by the dotted lines 
on each face of the block, were extended 
through it, in either direction, the whole 
would be divided into 9 parts, each 1 foot 
square and 3 feet long, and susceptible of 
being divided each into 3, and consequently 
the whole into 27 blocks, each 1 cubic foot. 



We have, then, the following general principle : — The content 
of a solid or cubic body is found by multiplying its length, 
breadth, and thickness into each other ; or, what is the same in 
effect, by cubing one of these dimensions. 

Extracting the cube root, is a process the reverse of the pre- 
ceding ; that is, t^ is finding the length of one of the sides of a 
cubic body, the solid content of that body being given ; or it is 
finding, from a given number, another number, whose cube or 
third power shall equal that number, 

3S'ttIt« — 1. Separate the given number into periods of three 
figures each, by plcu^ing a point first over the unit figure, and 
advancing totoard the left when the number consists of integers 
only ; but to the right and left both, when it consists of integers 
and decimcds, and make the last period of the dedmed complete, 
hy annrxing ciphers, whenever necessary, 

2. Find by trial the greatest cube root of the left^handp^ 
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riod^ and place it as in square root; then subtract its cube from 
the same period, and bring doum the next period ojOhree figures , 
^0 the remainder, for a dividend, 

3. ^Square the root figured and multiply its square(by Sfor a 
divisof^ and see how many times it is contained in the dividend, 
omitting the first two right-hand figures, and plate the result as 
the second figure in the root. 

4. Multiply the divisor by the last quotient figure, and, 
placingCtwo )ciphers on the right of the product, place the result 

(under the dividend^ Also/multiply the square of this same last 
quotient figure by the former figure or figures of the root, and 
also by S\ and, placing one cipher on the right of the product, 
write it under the preceding product. Lastly, under this, write 
the cube of the last quotient or root figure^ and make the sum of 
these three numbers^ subtrahend^ 

5. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend."^ 

6. To obtain a new divisor ^proceed as befort^ and thus con* 
tinue the operation, till all the periods of the gifJen number have 
been brought down. 

Note 1.— £[£^ obtainln^each divisor, sqtuire the whole root obtained, and 
multiply that square by 37) 

Ex. 1. What is the cube root of 10648 ? 

OPERATION. 

10648(22 

2^ = 8_ 

Article 3, rule, 2« X 3 = 12 (Div.) 1 2 ) 2648 (See art. 2.) 

f 12x2 + 00= 2 4 00 

Rule, article 4, { 2^ X 2 X 3 +0 = 2 4 

( 2^= 8 

Subtrahend, 2648 

0000 

In dividing, the two right-hand figures of the dividend are 
omitted. (See rule, art. 3.) Proof, 22^= 10648. 

§ 1414:« Explanation. — We will suppose the number 10648, in 
the preceding sum, to be so many feet of timber, one foot square, and that 
it is required to find how large a cubic pile they will form ; that is, what 
will be the length, breadth, and depth of a cubic pile containing that 
number of solid feet. To make each step as clear as possible, we will 
repeat, in part, the preceding operation. 

The number given, when pointed, (see rule,) is divided into two periods, 
viz., 10 and 645. We therefore know that the required root will consist 
of two figures, and by trial we find the root of the first or left-hand pe- 
riod to be 2, that is, 3 tens, or 20. Hence, ld648(20 ; thQ same 8b is 
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Fio. 2. 



\\ 



20 -fest 



I 



Solid ^ntt/i^ 
80009olid^fU 




this step we haye, then, disposed 



seen in the above operation, except- 
ing that a cipher is placed on the 
right of the root figure, 2, to give it 
its true value. This mves the linear 
measure of a cubic block, which the 
10 (10.000) of the given number will 
make. Now, since 20 is the linear 
measure of the cuht^ (that is, the 
direct and not diagonal measure 
from corner to corner,) it is also the 
linear measure ^of weh of the six 
wool square facts of that c vheT^ 
Therefore, 20x20 = 400, the areJT 
of each face j and 400 X 20 = 8000, 
the number of cubic feet required to 
make a cubic body, whose linear 
, mcMure is 20 ft. (See Fig. 2.) By 
of^OOO j>f the 10648 solid feet. Hence, 



10648(20 
8000 

2648 

(This same effect is obviously produced in tne first solution of this sum, 
by cubing the 2, and subtracting it from the left-hand period, 10, and then 
bnnging' down the next period, 648, to the remainder.) There now re- 
mainsj^48 jfeet to be so aidded to the block already formed, that the whole 
shall \>e a perfect cube. This /is done by making equal additions on any 
three of the equal faces which lie contiguous to each otJi^ The reason of 
this is obvious. > A solid body has length, breadth, and tmckness ; and in a 
cubic body, these dimensions are all equal, and by making the additions as 
here directed, they are equally increased. 

The scholar will now understand why three time» the square of the root 
obtained is taken as a divisbr. The square of the root is the superficial area 
of one of the sides or faces of the cubic block, and this multiplied by 3 
gives the area of three faces or sides, which is the number of sides to which 
equal additions are to be made. Hence, dividing the quantity to be added 
to the cube now obtained, by this area, determines the thickness of the 
addition. This, in the sum now under consideration, is 2 feet, as seen at 

Fi^. 3. But these additions are 
Fig. 3. evidently limited in size to the 

original block ; consequently, the 
comers E, E, E, (Fig. Z,) remain 
to be filled before a perfect cube 
is nroduced.' 

Now, to determine the quantity 
here added : — Each face of the 
original cube contains 400 square 
feet, (see Fiff. 2,) and this multi- 
|)lied by 2, the depth of the addi- 
tion, gives '800 solid feet as the 
content of the addition made to 
. each face; the whole addition, 
therefore, is 800 X 3=2400 solid 
feet, and 2648 — 2400 = 248 solid 
ieet, the quantity yet remaimn|r 
to be dispocied of. 
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1 0646(22 



ii' X 3 = 12 div 1 2) 2648 

I. of 3 additions, 12 X 2 + 00, (rule,) 2 4 tt 



Solid 

fo^jilaci 
by the root figure, is ob«ou3. fiy referring to a previoue statement o( 
earn, it will & aecn that the rmt ligute, 2, which, when equored and mul- 
tiplied by 3, forms the divisor, ia glens, or 2il. Hence, 23 X 20 = 400, 
and 400 X 3 = 1200, which would be the divisor, were the tiill value of 
the root figtire eipressed. This deficiency in the divisor is mnde up Tiy 
ontitling &e tato Tight-hand figvrea of Utt dividend in dividing, and iy 
placing two ciphers on the right of Ihc product ijf tke di-rrisor midliplicii bj/ 

" OOlfgUTCA 

ir next step v 



■'■■S. 






I> will be to fill the t 



. at E, E, E, 



e nde, al^r directing the pre- 
g step, says — JW'so vmlttply 
the square of this aatae last quotie^ 
figure by ae former motient figure 
or figures, and also ty 3, and, pta- 
eing one cipher on the right of ihc 
prodacUtorile it tinder ike preceding 
prodaciy This operaUon fills the 
comers here alluded to. For, since 
the lost quotient figure, 2, is the 
thickness of the addition made, its 
square, vii., 4, is tlie measote of the 



Fio. ■ 



tag quotici 



IB the length of 



the solid 

Fig. 4.) The cipher here is added, 
because 2, the preceding quotient 
figure, is 2 tens, or 20. The three 
comers, therefore, require BOX 3=3 - 
240 feet, to 611 them. The comer 
C still remains to be filled, andB) 
feet of timber also remain, for 106^ 
— 1 0G40 = 3., This vacant comer. 
» ^actl; 2 feci 



Scl/d Content 
106-tA 



/ 



fecAin each 
IS ; hence 2> 



Solid Content 
loCM Feet 



of its three 

= a, ia tlie solidilT of that 

and tliis exactly dispoaes o 

maiiiing timber. The cul 

pleted IS seen at Fig. 5, 1 

tents of the different parts of the 

completed blcKliare,Fig.2,8000-t-; 

Fig. 3, 2400 + ; Fig. 4, 240 + ; Fig. 

5, d = 10648 feet. 

<§ I4<¥. Note2. — In Square Root, we were directed topointoff 
the given number info periods of two figures each ; and in Cube lUiDt,the 
direction is, to allow three figures to each period. The following is tha 
reason ;-^The square of any number always consists of (ict« aj many fig- 
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ures as the number itself, or one less than twice as many. The cube of any 
number always consists o^'three times as m^nyjigures as the number itself, 
or one or two less tJian threS'times as many. That is, in Square Root, the 
lefl-hand period may consist of 'one or ttco figures ; and in Cube Root, the 
same period may consist c/one, tico, or three figures.) 

Illustration. — 13'=ro9, one less than twice tne number of figures 

squared > and to extract its root it would be thus pointed, i6y. 46*^ = 2116, 

twice the number of fibres squared. 1^' = 2197, two less than three 
times the figures cubed, and the lefl-hand period consists of one figure 

only. 25^:=1562o, one less than three times the figures cubed, and the lefl- 

hand period consists of two figures. %^ = G7o209, tliree times the num- 
ber of figures cubed, and the left-hand period consists of three figures. 

In tlie following solution, the scholar will carefully compare each step 
of the operation with the rule. The first thing to be done, is to form the 
periods. (Art. 1, Rule.) The first figure of the root is then to be deter- 
mined, its cube subtracted, and to the remainder, the next period of three 
figures to be brought down. (Art. &, Rule.) He must then proceed to 
obtain a divisor, as directed by Art. 3 ; and, lastly, to determine the solid- 
ity of tlie several additions made, and to make the result a-subtrahend 
(Art. 4.) • 

Ex. 2. What is the cube root of 12812904 ? 

OPERATION. 

12812904(2 3 4 
^ 8 

2^ X 3= 12 (Divisor) ..12) 4812 

12x3 + 00 .... 3600 
3«X2X3-f = 540 .... 540 

• 3^ ... . 27 

4 16 7 = Subtrahend. 

23«X3=1587 (Divisor) 1 5 8 7) 6 459oT =New dividend. 

1587X4-f 00 .... 634800 
4^X23x3 + .... 11040 

43 ... . 64 

. 6 4 5 9 4 = Subtrahend. 



000000 
Proof, 234» = 1281^904. 

It is obvious, from the first division by 12, that the divisor is not con- 
tained in the dividend, in all instances, as many times as it would be in 
simple division. 

In dividins^, it must be remembered to omit the first two figures on the 
right hand of the dividend. 

3. What is the cube root of 250047? Arts. 63. Proof, 
633 = 250047. 

4. What is the cube root of 970299 1 Ans. 99. Proof as 
before. 
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5. What is the cube root of 1.953125? Ans. 1.25. 

6. What is the cube root of 220C9S10125? ^715. 2805. 

7. What is the cube root of 183250432? Ans. 568. 

8. What is the cube root of 84.027672 ? Ans. 4.38. 

9. What is the cube root of 6859 ? ^115. 19. 

10. What is the cube root of 205379 ? Ans. 59. 

11. What is the cube root of 432081216? Ans. 756. 

12. There is a cubic rock containing 8000 solid feet. What 
is the distance from corner to corner ? Ans. 20 feet. 

13. What is the difference between half of a solid foot, and 
a solid half foot ? Ans. 3 solid half feet. 

14. What is the superficial area of one of the faces of a cu- 
bic block containing 4096 solid feet ? Ans. 256 square feet. 

15. What is the side of a cubical mound, equal to one, 144 
feet long, 108 feet broad, and 24 feet deep ? Ans. 72 feet. 

Multiply together the several dimensions of the given mound, 
and extract the cube root of their product. 

Note 3. — M solid bodies are to each other as the cubes of their similar 
sides or diameters. 

16. If a bail, weighing 8 lb., be 6 inches in diameter, what 
will be the diameter of another ball, of the same material, weigh- 
ing 64 lb. ? 

8 : 64 : : 6« : 1728 ^/i?^ =:= Ans. 12 inches. 

Note 4. — Instead of cubing the linear measure of each of the similar 
bodies, the operation may be performed by canceling, as illustrated in 
Proportion, if each term of linear measure be repeated three times ; that 
is, if it be written down as many times as it is taken as a factor, in pro- 
ducing the required power. fi fi fi fi4 

The preceding sum would be stated as follows ; -'^ — - — '■ = 1728. 

17. If a ball, 6 inches in diameter, weigh 8 lb., what is the 
weight of another ball, of the same kii^d, measuring 12 inches 
in diameter ? Ans. 64 lb. 6^ : 12' : : 8 : 64. 

18. What would be the value of a globe of silver, one foot 
in diameter, if a globe of the same, one inch in diameter, be 
worth $6? ^715. $10368. 

19. If a globe of silver, one inch in diameter, be" worth $6, 
what is the diameter of another globe of the same metal, worth 
$10368? Ans 12 inches. 

20. How many globes, one foot in diameter, would be re- 
quired to make one globe, 27 feet in diameter ? Ans. 19683. 

21. Suppose the diameter of the sun to be 1 10 times as large 
as that of the earth ; how many bodies like the earth would be 
required to make one as large as the sun? Ans. 1331000. 

22. If a man dig a square cellar, that will measure 5 feet 
each way, in one day, how long would it take him to dig one, 
measuring 15 feet each way? Ans. 27 days. 
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QUESTIONS, — ^Vhat is a cube ? How is the area of each face of a cabic 
body found ? How is the content of a cubic body found ? What is the extlrac- 
tion of the cube root ? How is the number whose root is to be extracted, to be 
pointed '! Of which period is the root first found ? What is then done with 
this root ? How many figures are to be brought down to what remains ?• How 
is a divisor found 1 By what do you multiply the divisor ? How many ciphers 
do you place on the right of the product 7 Where do you place the proauct ? 
What further is done with the quotient or root figure 1 What does the sum of 
all these products form ? -What is the fifth step of the rule ? How is a -second 
divisor obtained ? What is Note 1 ? Can we know of how many figutes the 
root will consist ?<?*Of what is the root figure the linear measure ? How much 
of the whole timber is disposed of by subtracting the cube of the quotient figure 
from the left-hand period, in the operation taken for explanation'? How many 
feet remain to be added ? To how many sides of a cube must equsd additions 
be made, to preserve its cubic form ? Why is three times the square of the 
root taken for a divisor ? What is determined by dividing ? How many solid 
feet are disposed of by the first addition made to the three faces of the cube ? 
Explain how the solid content of the addition to each face is obtained. Why, 
in multiplying the divisor by the root figure, are two ciphers placed on the right 
of the product? How is the deficiency of the divisor made up in dividing? 
What operation, as directed by the rule, fills up the comers left vacant ? Why 
is the square of the quotient figure multiplied by the previous root figures, and 
a cipher placed on the right hand of the product ? How much of the remaining 
timber is required to fill flie three vacant corners ? What is the measure of the 
corner left vacant, after the preceding additions were made ? How is it filled ? 
Why, in Square Root, do w^e divide the given number into periods of two fig- 
ures each ? Why is the given number divided into periods of three figures 
each, in Cube Root ? Of how many fipires does the square of any number con- 
sist ? Of how many does the cube f How are the roots proved 1 Ans, By 
raising the root to a power of the same name as the root itself. 



ARITHMETICAL PROGRESSION. 

§ 1 46* (Any series of numbers, more than two, increasing 
or decreasing by a constant and uniform difference, is called 
AritJmtctical Progression^ or Arithmetical Scries. 

Th6 series formed by a conJiinual addition of any number, 
(called the common difference,) is called the ascending series. 
Thus, 3, 5, 7, 9, 11, 13, &>c., is an ascending series, of which 
the common difference is 2. The reverse of this forms the de^ 
scending series fj that is, a series decreasing by a continual sub- 
traction of the common difference. Thus, 13, 11, 9, 7, 5, 3, 
&c., is a descending series. 

The "numbers constituting the series^ ^re called terms. . The 
Jirst and last term bf the series are called extremes ;< all the in- 
tervening t^rms are called the means, and the number constantly 
added or subtracted, is called the common difference.. When 
the first term and common difference are given, the series Inay 
be indefinitely extended. 
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In every arithaiietical progression i Jive; particulars are to be 
noticed; of which, if any three be given, the remaining two 
may be found. The five particulars are, the first term, the last 
term, the common difference, the number of terms, and the sum 
of all the terms. 

CASE I. 

% 1 47. The First Term, the Number of Terms, and 
THE Last Term given, to find the Common Differ- 
ence. 

Ex. 1. The first term of an arithmetical series is 2; the 
number of terms, 13 ; and the last term, 38. What is the com- 
mon difference ? 

The series commences with 2, as the first term ; therefore, 38 — 2 =36, 
is the amount of all the additions made to this number. But, the whole 
number of terms being 13, and one of these being given, 12 terms must 
be formed by adding the common difference. Therefore, 36 -f- 12 = 3, 
the common difference required. The whole series, therefore, is 2, 5, 8, 
11, 14, 17, 20, 23, 26, 29, 32, 35, 38 j thirteen in number. 

We have, then, the following rule for solving sums like the 
preceding : — 

3&ttlt* — bivide the difference of the extremes by the num^ 
ber of terms, less one. The quotient will be the common dif 
ference. ; 

2. A^man, in feeble health, commenced a journey, and trav- 
eled 9 days. On the first day, he traveled only 3 miles, but af- 
terwards continued to gain each day an equal number of miles 
on the journey of the preceding day, till the last day, on which 
he traveled 43 miles. The daily increase is required. 

Ans. 5 miles per day ; that is, 43 — 3 -7- 8 r= 5. 

3. I owe a debt, which, by agreement, I am to pay at 17 dif- 
ferent periods. The first payment is to be $20, and the last, 
$100. Required the common difference of the several pay- 
ments. ♦ '" Ans. $5. 

4. A man had 10 sons, whose ages differed alike; the young- 
est of whom was ^ years old, and the oldest, 29. What was 
the difference of their ages? Ans. 3 years. 

CASE II. 

§ 148. The First Term, the Common Difference, 
AND the Last Term given, to find the Number op 
Terms. 

Ex. 1. If the extremes be 3 and 51, and the common differ- 
ence 6, what is the number of terms ? 
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51 — 3 SB 48, the amoant of all the ardditions made to the first term, 3; 
and, since each addition is 6, 48 -?- 6 = 8, the number of additions ; that is, 
the number of terms formed by adding the common difference to the first 
term ; therefore 8 -f- 1 = 9» the whole number of terms, or answer required. 

From the above we derive the following rule : — 

IS'ttlf « — Divide the difference of the extremes hy the common 
difference^ and add one to the quotient. 

2. A man commenced a journey, and traveled the first day 
only 4 miles ; after which he gained each day 6 miles on the 
journey of the preceding day, and on the last day he traveled 
94 miles. How many days did he travel ? Ans. 16. 

Operation : 94— 4 = 90, and 90 -^- 6 = 15, and 15 -f- 1 = 16. 

3. A man commenced a journey in great haste, and traveled 
63 miles the first day; but, being unable to continue at the 
same rate, the second day he traveled only 59 miles ; and thence 
continued to lose 4 miles per day, till the last day of his journey, 
on which he traveled 11 miles. How many days did he travel 1 

Ans. 14 days. 

4. A man set out on a journey for the improvement of his 
health. The first day, .he traveled 10 miles, and the last, 65 
miles, making each day an advance of 5 miles on the journey 
of the preceding day. How many days did he travel ? 

Ans. 12 xlays. 

CASE 111. 

§149. The First Term, the Last Term, and the 
Number of Terms given, to find the Sum of all 
the Terms. 

Ex. 1. Bought 30 yards of cloth, paying 20 cents for the 
first yard and 50 cents for the last. What was the whole cost, 
allowing each succeeding yard to increase in price by a con- 
stant access 1 

The price of each succeeding yard increases by a constant access; 
therefore the price of the last is as much above the average price, as the 

{)rice of the first is below it ; hence, one half of the price of the first and 
ast yard is the average price. Therefore, 20 -f- 50 = 70, and 70 -i- 2 = 
35 cents, average price; hence, 30 X 35 = $10.50, whole cost. 

We have the following rule : — 

IS^ttlC* — Multiply half the sum of the extremes hy the numh 
her of terms ; the product will he the answer. 

2. Paid 4 cents for the first, and $1.21 for the last, yard of a 
piece of cloth containing 86 yards. What was the whole cost 1 

Ans. $53.75. 
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3. How many strokes does a regular clock strike in 24 
hours? Ans, 156. 

4. If a person walk 3 miles the first, an^ 91 miles the last, 
day of his journey, how far will he have walked, allowing him 
to have been on his journey 24 days? Ans, 1128 miles. 



QUESTIONS.— What is Arithmetical Progression 7 What is the ascend- 
ing series ? What is the descending series ? What is denoted by the word 
termi 1 What terms are the extremes 1 What are the means ? What is the 
number constantly added or subtracted called ? How many particulars require 
to be noticed ? "What are they ? What is Case I. ? What is the rule ? What 
is Case 11. ? What is the rule ? What is Case III. ? What is the rule ? 



GEOMETRICAL PROGRESSION'. 

§ IflO. Any series of numbers, increasing by a common 
multiplier, or decreasing by a common divisor, is called GeO" 
metrical Progression, or Geometrical Series. The common 
multiplier of the ascending series, and the common divisor of 
the descending series, is called the ratio of the series, or the 
common ratio. Thus, if we take 3 as a first term, and multiply 
it continually by 2, as a common ratio, we obtain the series 3, 
6, 12, 24, 48, 96, 192, 3S4, 768, &c., in which series each 
term is obtained by multiplying the preceding term by 2. /We 
have here an ascending series. Or the series may be 768, 384, 
192, 96, 48, 24, 12, 6, 3, &c., in which each term is obtained 
by dividing the preceding term by 2. This forms a descending 
series. The several numbers thus produced constitute the 
terms of the series ; the^rs^ and last of which are called the 
extremes; jind the intervening ones are called the means. 

In geometrical, as in arithmetical progression, there ^e^ve 
things to be considered ; of which, if any three be given, the 
other two may be found. The five things wreythejirst term, 
the last term, the number of terms, the sum of all the terms, and 
the ratio, 

CASE I. 

§ 1*11 • The First Term, the Ratio, and the Nuioeb* 
OF Terms given, to find the Last Term. 

2S^Ult« — Raise the ratio to a power whose index is one less 
than the number of terms ^ and multiply this power by the first 
term. The product will be the number required. 






J 
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Ex. 1. The first term of a geometrical series is 2, and the 
ratio 3. What is the 12th term? 

Since the given term, 2, is the first of the required series of 12 terms, 
and since each succeeding term is found by multiplying the preceding 
one by 3, 3 is evidently to be taken, as multiplier or factor, eleven times ; 
that IS, any term of a series is equal to the first term multiplied by the 
ratio raised to a power one less than the number of terms. Thus, 2 X 
3X3X3X3X3X3X3X 3 X 3X 3 X 3 = 3" X 2 = 354294, .^w^., or 
twelfth term. 

2. A person purchased a house having 8 doors, and agreed 
to pay for the whole, whatever value might be attached to the 
eighth door, by allowing $4 for the first, $16 for the second, 
and $64 for the third door, 6lc. What did his house cost htm 1 

Ans. 4^ X 4 = $65536. 

Note 1. — It is obvious, from what was said of Involution, that, if the. 
ratio be raised to two or three different pmoers, whose inM^es, tchcn added 
togetliery eqtuU the index of the required power, the product of these seV' 
eral powers toUl be the power or number required. In the above exam- 

Ele, the answer is obtamed thus : 4^ X 4* X 4 = $5^5536, the answer as 
efore. 

3. A boy purchased 12 oranges, and agreed to pay 1 cent 
for the first, 4 cents for the second, 16 cents for the third, &c. 
What was the value of the twelfth orange ? Ans, $41943.04. 

4. A man, wishing to get his horse shod, agreed to allow 3 
cents for the first nail, 9 cents for the second, and 27 cents 
for the third, &c. ; and to pay for the whole the value of the 
last nail, the number of nails being 32. What was the cost of 
shoeing his horse ? Ans. $18530201888518.41 . 

5. A person sold 20 yards of cloth as follows : — For the first 
yard he received 3 d. ; for the second, 9 d. ; for the third,^7 d., 
&c. What was the cost of the twentieth yard 1 

^ Ans. 14528268^. 6 s. 9 d. 

6. A man purchased 12 horses. For the first horse he gave 
only 4 cents ; for the second, he gave 16 cents ; for the third, 
64 cents, &c. ; and thus in a quadruple ratio to the last. What 
did the twelftli horse cost him?^ ',. ^/ Ans. $167772.16. 



CASE II. 

§ 153. The Extremes and Ratio being given, to 
FIND THE Sum of all the Terms. • 

^Xllt* —^ Divide the difference of the extremes hy the ratio^ 
less 1 , and the quotient , increased hy the greater extreme, vfiU 
be the sum of the series, 

Ex. 1. The extremes of a geometrical series are 2 and 1458. 
What is the sum of all the terms, the ratio being 3 ? 
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1458 — 2s=1456, the difference of the extremes; and 3 — lss2, the 
ratio, less 1. Therefore, 1456 -I- 2 = 728 ; and 728 + 1458 = 2186, the 
sum q£all the terms, Ans. 

2. A farmer has sheep in 6 different pastures. In the first 
pasture there are 3, and in the sixth, 729. If the ratio of in- 
crease be 3, how many sheep has he in all his pastures ? 

Ans. 1092. 

3. There is a cherry-tree with 10 branches. On the first 
branch there are only 2 cherries ; on the tenth branch, there 
are 524283. Now. the ratio of increase from one branch to 
another being 4, how many cherries are there on the tree 1 

Ans. 699050. 

CASE 111. 

§ 153. The First Term, the Ratio, and the 
Number of Terms given, to find the Sum of the 
Series. 

2&Ul0* — Find the last term hy Case L, and the sum of the 
series, or of all the terms, hy Case II* 

Ex. 1. A gentleman sold 20 yards of cloth, receiving for 
the first yard, 3 d. ; for the second yard, 9 d. ; and for the third 
y?i|"d, 27 d. How much did he receive for the whole, at that 
rate ? 

Case I., 3»'X 3 = 3486784401, the last term. Case II., 
S4867d440l-3 -7-2=1743392199 + 3486784401=5230176600, 
the sum of all the terms in pence = 21792402 <£. 10 s. 

2. What would 12 horses cost, if 4 cents were allowed for 
the first, 16 cents for the second, and 64 cents for the third 
horse, &c., the value thus increasing in a quadruple ratio to the 
last or twelfth horse 1 Ans. $223696.20. 

3. A gentleman gave his daughter, on the day of her mar- 
riage, one dollar, promising to triple it on the first day of each 
month in the year. What was the amount of her portion ? 

Ans. $265720. 

CASE IV. 

§ Itid* The Extremes and Number of Terms given, 

to find the Ratio. 

][(,||l0« — Divide the greater extreme hy the hss, and the qua- 
tient toiU he that power of the ratio which is equal to the number 
of terms, less A. The corresponding root will, therefore, he the 
ratio. 

Ex. 1. The first term of a geometrical series b 2, and tlib 
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last term, 3545294, and the number of terms 12. What is the 
ratio ? 

354294-^-2 = 177147, and the eleventh root pf this number 
is the ratio required ; therefore, \/ 177147 = 3, the ratio. 

2. The first term of a certain series is 4, and the last, 65536, 
and the number of terms, 8. What was the ratio ? Ans, 4. 

QUESTlOaNS. — What is Geometrical Progression? What is the ratio of 
the series ? What are the terms of the series ? What terms of a series are 
called extreme$ 1 And what are called mecms 1 In geometrical progression, 
how many things are to be considered ? How many of these must be given, to 
find the others 7 '' What are the five things given 7 What is Case I. 7 What is 
the rule for Case 1. 7 What is Note 1 7 What is Case II. 7 What is the rule 7 
What is Case 111. 7 What is the rule 7 What is Case IV. 7 What is the rule 7 



ALLIGATION. 

§ ItltS. Alligation is^.the method of mixing several simples, 
of different qualities, so as to obtain a compound of a mean or 
middle quality. "N 

CASE I. 
When the Quantities and Prices of several Simples 

ARE given, to find THE MeaN PrICE OF THE MiXTURE. 

IS^ttlt* — - Find the total value of the several kinds to he 
mixed J and divide the amount of this value by the whole num- 
ber of articles, 

Ex. 1. A farmer mixed together 8 bushels of rye, worth 
.50 per bushel ; 12 bushels of corn, worth $0.65 per bushel ; 

and 6 bushels of oats, worth $0.30. What was the ?alue of one 

bushel of the mixture 1 

8 bushels of rye, at 50 cts. =z $4.00 ; 12 bushels of com, at 65 
cts. = $7.80 ; and 6 bushels of oats, at 30 cts. = $1.80. And 8 
+ 12 + 6 = 26 bushels ; and $4.00 4- $7.80 +$1.80 = $13.60 ; 
and $13.30-^26 bushels = $0.523 -|-, price of one bushel of the 
mixture. 

2. A grocer mixed 61b. of tea, at $1.20 per lb.; 121b., at 
$1.60; and 8 lb., at $1.80. What was the value of 1 lb. of 
the mixture ? ^ n5. $ 1 .569. 

3. If 15 bushels of wheat, worth $1.40 per bushel, be mixed 
with 12 bushels of rye, at $0.60 per bushel, and 10 bushels of 
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oatSy at $0.35, what is the value of one bushel of the mixture ? 

Ans 80.856+. 

4. If 6 lb. of gold, 20 carats fine, be mixed with 12 lb. at 18 
cdrats fine, what is the fineness of the mixture 1 

Ans, 18| carats fine. 

5, If 6 gallons of wine, at $0.67 per gallon; 7 gallons, at 
$0.80 per gallon; and 5 gallons, at $1.20 per gallon, be mixed 
together, what will be the value of one gallon of the mixture? 

Ans. $0,867+. 

CASE II. 

§ 1^6. The Prices of several Commodities being 
given, to determine how much op each commoditt 
must be taken, to form a compound of a certain 
PROPOS8» Medium Value. 

lS^Vi\Z*^.yVrite down the prices of the several simples under 
each other y placing that price lohich is least in value uppermost y 
and the remaining prices in the order of their values. 

Connect, by a line, any price less than the given mean price, 
vnth one that is greater, and continue thus to do till they are all 
connected ; then place the mean price on the left, and separate it 
from the other numbers by a perpendicular line. Write the 
difference between the proposed price of the mixture and the 
price of each simple, opposite the nuniber or numbers with which 
that simple is connected. And, finally. 

Notice whether more than one difference stands opposite any 
one price; if so, their sum will express the quantity of that 
price to be taken ; but if only one difference stands there, that 
will be the quantity required,^ 

Note. -«>• One difference, at least, must stand against each price'^ 

Ex. 1. How much corn, at 48 cents, barley, at 36 cents, and 
oats, at 24 cents, per bushel, must be taken to make a compound 
worth 30 cents per bushel ? 

24 ^ ) 6 + 18z= 24 bushels, at 24 cents. 

> V 6 6 ^IR cftnts. 



} 



Mean price, 30 | 36 > > 6 6 36 cents. 

48 j 6 ..... ,6 48 cents. 

The difference between 30, the mean, find 24, is placed opposite both 
36 and 48, as it is connected with them both ; and the difference between 
30, the mean, and 36, and also between 30 and 48, are both placed opposite 
24, because these numbers are both linked with 24, and the sum oi their 
differences determines the number of bushels required of that price. Of 
the oats, therefore, 24 bushels are required, and of the com and barley, 
only 6 bushels of each. 

2. I have four kinds of sugar, valued at 8, 12, 16, and 18 
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cents per pound. How much of each -kind must be taken to 
make a mixture, worth 14 cents per pound 1 

4, number of pounds at 8 cents. 

1, 12 cents. 

2, ,15 cents. 

6, 18 cents. 

3. A grocer mixed together three kinds of tea, valued at 6, 
9, and 10 shillings per pound, so that the compound was worth 
8 shillings per pound. How much of each sort did he take ? 

Ans. 3 lb. at 6 s., 2 lb. at 9 s., and 2 lb. at 10 s. 

4. A merchant has three kinds of wine. For the first kind, 
he charges 3s. 4d., for the second, 5 s., and for the third, 7 s. 
per gallon. How much of each is required to form a mixture 
worth 6 9. per gallon 1 

Ans. 12 gal. at 3 s. 4d., 12 gal. at 5 s., and 44 gal. at 7s. 

5. How much gold, at 16, 19, 21, and 24 carats fine, will be 
required to form a compound of 20 carats fine ? 

Ans, 4 parts of 16, 1 of 19, 1 of 21, and 4 of 24, carats fine. 

CASE TIL 

§ 157 • The Price of each or severai^ Simples, the 
Quantity of one, and the Price of the Compound 

BEING given, to FIND HOW MUCH OF EACH OP THE 

OTHER Simples is required. 

iflUl0» — Link the several prices together, as in the last Case, 
and find their differences ; then multiply the given, quantity by 
the differences standing severally against the other quantities, 
and divide the product by the difference standing against itself. 
Or say, As the difference opposite the given quantity is- to the 
given quantity, so are the other differences severally to their rC" 
quired quantities^ 

Ex. 1. How much barley, at 30 cents, rye, at 36 cents, and 
corn, at 48 cents, per bushel, must be mixed with 12 bushels of 
oats, at 18 cents per bushel, so that the compound may be worth 
22 cents per bushel ? 

30 ^ 4= 4. 

36 W 4=4. 

48 > W '4= 4. 

18/ j ) 8 + 14 + 26 = 48. 

The price of the given quantity is 48 ; therefore, 48 : 12 : : 4 : 1, the _ 
quantity required at 30 cents .per bushel. The remaining statements and 
answers are the same, since the differences are all the same. Therefore, 1 
bushel at 30 cents, 1 at 36 cents, and 1 at 48 cents, would be required to be 
mixed with 12 bushels at 18 cents, to fonn a mixture worth 22 cents. 



Mean price, 22 
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2l a -grocer has three kinds of beer for sale, valued at 7 s., 
5 s., and 3 s. per gallon^ which he proposes to mix with 20 
gallons of a superior quality, worth 6 s, per gallon, so that the 
mixture may be sold at 4 s. per gallon. How much of the first 
tlu*ee kinds must he take 1 

Ans, 120 gal. at 3 s., and 20 gal. at 5 s. and 7 s. 

3. How much tea, at 80, 60, and 40 cents per lb., must be 
mixed with 30 lb. at $1.00 per lb., so that the mixture may be 
sold at 70 cents per lb. ? 

Ams. 10 lb. at 80 cts. and 60 ets, and 30 lb. at 40 cts. 

4. How much water, of no value, mast be mixed with 100 
gal. of wine, at 7 s. 6 d. per gal., to reduce the price to 6 s. 3 d, 
per gallon f Ans, 20 gal. 

CASE IV. 

§ 158. The Price or the Simples being given, akd 
ALSO the Compound to be formed^ to find how 

MUCH OF EACH SiMPLE MUST BE TAKEN. 

iftUlf « — ^ttmncrf the prices of the simples as in the pre^ 
ceding Cases, and find the amount of the differences ; then say, 
As the amount of the differences is to each of the differences 
taken separately, so is the vhole compound to the part re- 
quired, J 

Ex. 1. A compound of 15 gaJous, which shall be worth 8 
shillings per gallon, is to be made of three sorts of wine, valued 
at 5, 7, and 12 shillings per gallon. How muph of each kind 
will be required 1 

15 ) 4 4 

8 7) } 4 4 

|l2f j 3-f 1 . .J 

12 

Then, 12 : 4 : : 15 : 5, Ans. 5 gal. of each kind are required. 

Proof, 5 s. X 5 = 25 s. ; 7 s. X 5 = 35 9. ; and 12 s. X 5 

=:60s.; and 25 + 35 -f 60 = 120 s. ; and 120 — 8= 15 gal- 
Ions. 

2. I liave four sorts of tea, of which the first kind is worth 
1 s. per lb. ; the second kind, 3 s. ; the third, 6 s. ; and the 
fourth, 10 s. How much of each kind will be required to make 
a compound of 120 lb., worth 4 s. per lb. ? 

Ans, 601b., at Is.; 201b., at 3s.; 10 lb., at 6s.; 
and 30 lb., at 10 s. 

3. How much of each of four kinds of coflTee, worth S, 12, 
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18, and 22 cents per lb., will be required to make a compound 
of 120 lb., worth 16 cents per lb. 1 

Ans. 961b., at 8 cents; 12 lb., at 12 cents; 24 lb., 
at 18 cents ; 48 lb., at 22 cents. 

4. A gold-beater has gold, 15, 17, 18, and 22 carats fine, 
of which he wishes to make a compound of 40 oz., 20 carats 
fine. How much of each kind must he take ? 

^115. 25 oz., 22 carats fine; and 5 oz. of 15, 17, 
and 18 carats fine. 

5. How much water, of no value, and how much wine, at 
90 cents per gallon, must be taken to make 100 gallons, worth 
60 cents per gallon 1 

Ans, 33^ gallons of water, and 66§ gallons of^yiue. 



QUESTIONS. — Wrbat is AUigntion 7 What is Case 1. 7 What is the rule 7 
What is Case II. 7 What is the rule 7 What is the note 7 What is Case lU. 7 
What is the rule 7 What is Case IV. 7 What is the rule 7 
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POSITION 



^ 1«S9* Position ia(^ rule by which answers are obtained 
to such questions as cannot be solved by the common direct 
rules, by assuming any convenient number or numbers, and 
then working according to the nature of the question.; 



SINGLE POSITION. 

<J 100. When the question can be solved by the assump- 
tion of a single number , the operation is called Single Position, 

The following sum will serve for an illustration: — 

Ex. 1. A teacher, being asked how many scholars he had, 
replied, '' If I had once, one half, one third, and one fourth as 
many more as I now have, I should have 185." How^ many 

had he ? 

We will suppose the number to be ^24. As he first doubles his 
number, 24 must be doubled. To this amount one half his original nuni« 
ber, 12, must also be added. He then increases his number by one third 
of his original number, viz., 8, and also by one fourth, viz., 6. Whole 
amount, 74. 
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Now, it is evident that we have not supposed the right number; other- 
wise tlie amount would have been<185, as given in the sum. We have, 
however, increased the number we supposed, viz., 24, by the same or simi- 
lar additions as the teacher did the true number of his scholars; conse- 
quently, 74, tlie number we obtained, must have the same ratio to 24, the 
number assumed, as 185 has to the real number of scholars in the school. 
Therefore, 74 : 24 : : 185 : the number required, viz., GO. Proof, 60 -f- 60' 
-f 30 -f 20 -f 15 = 185. 

We have, then, the following rule : — 

l&ttlC« -i- Take any convenient number ^ and proceed with it 
according to the conditions of the question, and observe the 
result ; then say. As the number thus obtained is to the given 
number, so is the assumed number to the true one. Or, the' 
mumbers may be canceled, by arranging the terms as directed 
in Simple Proportion, 

Ex. 2. A man, being asked how much money he had, replied,' 
that i, ^, ^, ^ of his money added, made $57. How much 
money had he? /^ #• Ans. $60. 

3. What numbei: is that, which being multiplied by 9 and 
divided by 4, the quotient will be ^7 ? J # Ans. 12. 

4. A man borrowed a sum of money on interest, which, in 
10 years, amounted to f 181)0, at 6 per cent. What was the 
sum?^/y Ans. $1125. 

5. Two boys were playing at marbles. Says one to the 
other, " ^, l, and ^ of my mjirbles, added together, make 45 ; 
and if you can now tell how many I have, you may have them." 

How many had hel W ^fi •^"^- ^^' 

6. A boy, wishing to try the skill of his companions in 
figures, said he had a pile of apples, of which, if he gave -^ to 
A, jf- to B, and ^ to C, there would remain 28 for D ; and re- 
quested them to tell him how many there were in all. What 
was the number 1 ^^ A^is. 1 12. 

7. A person, being asked his age, said that if f of tlie years 
he had Jived were multiplied by 7, and § of them added to the 
product, the sum would be 292. How old was he? f^j 

AnF. 60 years. 

8. A saves ^ of his income ; but B, who has the same income, 
spends twice as fast-as A, and thereby contracts a debt of $120, 
annually. What is their income ?^^ Ans. §360. 

9. The sum of A, B, and C's ages is 132 years. B's age 
is IJ the age of A; and C's age Is twice as great ass B's. 
What are their respective ages? 6^^ ^. 

Ans. A's age is 24 ; B's, 36; and C's, 72 yearS 

QUESTIONS. — WTiat is Position? Wliat is Single Position? WTiat is 
the rule ? How may the operations be canceled ? 
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DOUBLE POSITION. 

^ 101 • ' By Double Position (we solre such sams as reqaire 
two sttp{K)sition8.^ j 

In this rule, the numbers supposed to be the true (Hies(bear 
no certain or definite proportion to the required answerST) 

9llllt« -^'Assume anff two convenient numbers^ "and proceed 
with each according to the conditions of the question, and comr 
pare the result of each mth the sum or result given in the gve^- 
Hon, and find their differences. Call each difference an error. 

Multiply the first assumed number hy the last error , and the 
last assumed number hy the first error. 

If both errors are too great or too small, divide the difference 
of these products hy the difference of the errors ^ and the qwh 
Oeni will be the number- sought. But if one ef the errors he 
too large f and the other too small, divide tXi sfii^ of the products 
hy the sum of the errors. 

Note 1. — The errors ift^ntaid to be too large or too small^ when, by. 
o^rating on each sapposed number accordina; to the nature of 'Ihe qnes- 
tmay the number obtained is greater or iefls than the corresponding num- 
ber m the sum. ^ \ » 

lYoTE 2. — When the errors are too large, to avoid mistakes^ tli^y may 
be marked thus, -{- \ <^d when they are too smaU, they may be designated 
thus, — . 

NoTK 3. — When the errors are the same wi'mber, but di&rently 
marked, that is, if one is marked -j-^ and the o^ier —7, the operation need not 
be continued ; for half the mm of the suppositions is the number sought. 

NoTK 4. — If the errors can both be amded by the same number with- 
out remainders, the quotients may be used instead of the numbers them- 
selves ; OTy when desirable, they may each be multiplied by the same 
number, and their products used instead of the errors themselves.^ 

Ex. 1. Three men found a purse of money, containmg $80, 
which they agreed to divide in such a manner that A should 
have $5 more than B, and that B should have $10 more than 
C. What .was each man's share of the money? 

Suppose, first, that C had . $15 

then B had, by the conditions, 25 

and A, 30 

»■•. — —* 

$70, a sum of money less than 
that found ; therefore, $80 — $70= $10, first error. 

Again, suppose (hat C Imd, $20 
B, of course, must have had . 30 
and A, 35 

$85, a sum of money greater 
than that found ; therefore, $85 — $80 = $5, second error. 
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If, now, the above operations be compared with the role and the note 
following, it will be seen that the fir8t~'error is too small, and the last one 
too large ; therefore, 15, number first supposed, X 5, the last error, sas 75 ; 
and 20, the number last supposed, X 10, the first eiTor, =200 ; uid 200 -f- 
75=s275, the sum of the products; and 10-^5=15^ the sum of errors. 
Therefore, 275 ^ 15 = $18,333 -}-, C's share ; and $18,333 + $10 » 
$28,333+, B's share; and $28.333 +$5 = $33,333, A's share. 

2. Four individuals, having $100 to divide among themselves^ 
agree tliat B shall have $4 more than A ; C, $8 more thaii B ; 
and D, twice as much as C. What is each man's share 1 

First, suppose A had $6 Second, suppose A had $8 

then B had 10 then B had 12 

C, 18 C, 20 

and D, ._36 an4 D, ^ . . . 40 

$70 $80 

and 100 — 70 = 30, first error. Hence, 100 — 80 = 20, sec- 
ond error. 

Here both errors are too small : therefore, 6 X 20=s 120 ; and 8 X 30 as 
240; then, 240 — 120 = 120, the difierence of the products; and 30— 20 
= 10, the difference of errors. Therefore, 123 j- 10 = 12, A's share ; 12 4- 
4 = 16, B's share; and 16 + 8 = 24, C's share; and 24 + 24 = 48, D'« 
share. Proof, 12 + 16 + 24 -j- 48 = 100. 

3. Three men hired a piece of wall built, for which they 
paid $500. Of this, A paid a certain part; B paid $10 more 
than A; and C paid as much as A and B both. What did each 
man pay ? Arts. A paid $120 ; B, $130 ; and C, $250. 

Sums like the preceding are solved with ease by analysis. 
Since we have the sum they all paid, we know that C paid 
$250, because he has paid as much as the other two, that is, 
one half of the whole. Therefore, A and B together paid $250. 
But B paid $10 more than A; hence, 250 — 10 = 240, twice 
the number of dollars A paid, and 240-7-2 =: 120, A's share: 
then, 120 + 10=130, B's share; and 120+ 130 = 250, C'p 
share. 

4. Two persons lay out equal sums of money in trade. A 
gains 120 c£., and B loses 80«£. A's money was then treble 
B's. With what sum did they commence ? Ans, £ 180. 

5. A farmer hired a laborer 40 days, on condition that he 
should receive 20 cents for every day he wrought, and forfeit 10 
cents every day he was idle. At the expiration of the 40 days, 
he received $5. How many days did he work, and how many 
was he idle ? Ans. He wrought 30 days, and was idle 10 days, 

6. What is the length of a fish, whose head is 10 inches long, 
his tail as long as his head and half the length of his body, and 
his body as long as his Jiead and tail both ? Ans. 80 inches. 

7. Two persons, A and B, have the same income. A saves 



246 PROMISCUOUS EXAMPLES. 

I of his; but B, by spending $150 per annum more than A, at 
the end of 8 years, finds himself $400 in debt. What was their 
income, and how much did each spend annually ? 

Ans, Income, $400. A spends $300, and B, $450. 

8. A man bequeathed his property to his three sons, on the 
following conditions, viz., to A, one half, wanting $50; to B, 
one third ; and to C, the remainder, which was $10 less than 
B's share. How much did each son receive, and what was the 
whole estate? 

Ans. A received $130; B, $120; and C, $110.. The 
whole estate was $360. 

9. A farmer bought a certain number of oxen, cows, and 
calves ; for which he paid 130 £. - For every ox he paid 7 £. ; 
for every cow, 5£. ; and for every calf, 1 .£. 10 s. There were 
two cows for every ox, and three calves for every cow. How 
many were there of each kind ? 

Ans. 5 oxen, 10 cows, and 30 calves. 

10. A person, ailer spending $10 more than -^ of his annual 
income, had $35 more than ^ of it remaining. What was his 
income? Ans. $150. 

11. A person has two horses; he also has a saddle worth 
10<£. If the saddle be placed on the first horse, the horse and 
saddle are worth twice as much as the second horse ; but the 
value of*the second horse, with the saddle, is IS£, less than the 
value of the first horse. How much is each horse worth ? 

Ans. The first id worth 56 £., and the second, 33 £, 



QUESTIONS. — What is Double Position ? What relation do the supposei* 
numbers bear to tlie true ones ? What is the rule ? When are the errors sak 
to be too large or too small 7 
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Ex. 1. If 460 be multiplied by 36, and the product divided 
by 9, what will the quotient be ? Ans. 1840. 

2. What number is that, which, when increased by f of itself, 
will be 126? Ans. 72. 

3. What number, multiplied by £, will produce 16 ? 

Ans. 21^. 

4. What fraction, multiplied by 15, will produce ^ ? 

Ans. ^. 

5. What number, multiplied by 32, will produce 2912 ? 

Ans. 91. 
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6. What number, divided by 21, will give 65 as a quotient ? 

Ans. 1365. 

7. How many nails are required to shoe 27 horses, each shoe 
requiring^ nails? - ^«s. 864. 

8. In the counter of a merchant, there are four drawers, in 
each drawer, 4 divisions, and in each division, $23.75. How 
many dollars do the four drawers contain ? Ans. $330.00. 

9. Two men depart from the same place, and travel the same 
way ; one travels 36 miles per day, and the other 42. What 
will be the distance between them at the end of the 8th day, and 
how far will each have traveled ? 

Ans, 48 miles apart, the one having traveled 288, and 
the other 336 miles. 

10. A person, owning | of a ship, sold | of his share for 
$474. What was the value of the whole ship, at the same 
rate? Ans, $1264. 

11. How many men must be employed to finish a piece 
of work in 15 days, which would require 5 men 24 days 1 

Ans. 8 men. 

12.j^^A person, being asked the time of day, answered, "The 
time past noon is equal to J the time till midnight." What was , 
the time? Ans. 36 minutes past 5. 

13. In a certain school, J the scholars learn to read and 
write, ^ learn geography, ^ learn grammar, and 16 study 
^tronomy. What is the jiumber in the school ? Ans. 128. 
"' 14. What is the whole length of a pole, ^ of which stands in 
the ground, 16 feet in the water, and ^ in the air 1 

Ans. 213 feet, 4 inches. 

15. There is a room, 12 feet long, 8 feet wide, and 7 feet 
high. How much paper, 2 feet wide, will be required to paper 
the same ? Ans. 46 yards, 2 feet. 

16. My horse and saddle are both worth 36 £. 12 s. ; and my 
horse is worth 7 times as much as my saddle. What is the 
value of each? 

Ans. My horse is worth 32.£. Os. 6d., and my saddle, 
4.£. lis. 6d. 

17. There is a cistern having 3 faucets, the largest of which 
will empty it in 1 hour, the second in 2 hours, and the third 
in 3 hours. In what time will they all empty it, if opened at 
the same time ? Ans. 32^ minutes. 

¥^ 18. Divide 15j)0 acres of land between A, B, and C, so that 
A shall have 150 acres more than B, and B, 100 acres more 
than C. Ans. A has 633^, and B, 483^, and C, 333 J. 

19. A certain pasture will feed 324 sheep 7 weeks. How 
many must be turned away, in order that it may be sufficient for 
the remainder 9 weeks ? Ans, 72 
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20. A merchant bought 120 gallons of melasses, for $45. 
How must he sell the same, per gallon, to gain 15 per cent. ? 

Ans, 0.43 4- 

21. If a family of 8 persons cqnsume f200 worth of proTis- 
ion in 9 months, how much will 18 persons consume in a year ? 

Ans, 9600. 
22.. A man lefl his son a fortune, ^ of which he spent in 3 
months ; and in 6 months more he spent ^ of the remainder, 
when he had only $1500 remaining. What was his fortune 1 

Ans. $135(K). 

23. A young man received 350 j^., as his share of his fa- 
ther's estate, which was ^ of his elder brother's portion ; and 
the elder brother's portion was ^ of the whole estate. What 
was the whole estate? Ans. 2333 <£. 6s. 8 d. 

24. If 365 persons consume 75 barrels of provision in 9 
months, how many barrels will 500 men consume in the same 
time? Ans. 102^^ barrels. 

25. A can mow an acre of grass in 5^ hours ; B can mow 
2 acres in 9 hours. In what time will they both mow 12j- 
acres ? Aiis. 30-f | hours. 

26. If 6 men build a wall 20 feet long, 6 feet high, and 4 
feet thick, in 16 days, in what time will 24 men build one 200 
feet long, 8 feet high, and 6 feet thick ? Ans. 80 days. 

27. A farmer, being asked how many sheep he had, replied, 
that in one pasture he had j- of his whole flock ; in another, ^ ; 
in another, ^; and ^ in another; and that a fifth pasture 
contained 450 sheep. How many did the five pastures 
contain? Ans. 1200. 

23. If f of a gallon of wine cost |^ of a pound, New York 
currency, what will f of a tun cost, in dollars and cents ? 

Ans. $262.50. 
' 29. If f of an ounce cost |- of a shilling, how many dollars, 
each 8s., will a pound cost? Ans. $2.62 j-. 

30. Bougrht 36 bags of rice, each weighing 84 lb., tret 4 lb. 
per 104. What will the whole net weight amount to, in Federal 
Money, at 8 d., New York currency, per pound ? 

Ans. $242,307 +. 

31. In a certain orchard, ^ of the trees bear apples, ^ pears, 
Opiums; and 60 bear peaches; and 40, cherries. How many 
trees are there? Ans. 1200. 

32. Sold goods to the amount of $560, by which I lost I8- 
per cent., whereas I ought to have gained 12 per cent. What 

I was my real loss? Ans. $180.096 -|-. 

33. What is that number of beggars, to whom if I give 3 
pence apiece, I shall want 8 pence more than I now have, but if I 
give them 2 pence apiece, I shall have 3 pence left ? Ans. 11. 
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34. How much sugar, at 9 d. per lb., must be given in ex- 
change for 492 lb. of rice, at 3 d. per lb. ? Ans. 164 lb. 

35. Reduce i of f ^of | of /^ of -j^ of J^, to a simple 
fraction. Ans. yj^. 

3(5. What is the premium on $1800, at 15 per cent. ? 

^115. $270. 

37. A father of 12 children said he was 24 years old when 
his oldest child was born, and that just a year and a half 
intervened between the birth of each two of his children. 
What was the age of the father, at the birth of his youngest 
child ? ^715. 40;5-. 

33. Bought 16 bales of goods in London, for 96 £. ; paid 4 £, 
for shipment to New York. How ought I to sell the same, in 
Federal Money, to gain 20 per cent. ? Ans. $533,333 -f-. 

3^. Bought a quantity of Irish linen in Dublin, for 50^., 
and paid 10 <£. for the shipment of the same. How must 1 sell 
the whole, in Federal Money, to gain 30 per cent. ? 

Ans. $319.80. 

40. What is the interest on $462.50, for 3 years, 6 months, 
and 12 days ? Ans, $98.05. 

41. Suppose there to be two silver cups, having one cover, 
which weisfhs 5 oz. ; and suppose them to be such, that if the 
cover be placed on the smaller cup, the whole weighs twice as 
much as the greater cup ; but if it be placed on the greater cup, 
the whole weighs three times as much as the smaller cup. What 
is the weight of each cup ? 

-4.715. The smaller cup weighs 3 oz., and the larger, 4 oz. 

42. A can do a piece of work in 6 days; B can do the 
same in 11 days. In what time will they both accomplish the 
work, if they labor together? Ans, 3|^ days. 

43. A can do a piece of work in 7 days ; B, in 12 days ; C, 
in 6 days ; and D, in 4 days. In what time will they accomplish 
the same work, if they all labor upon it at the same time? 

Ans. 1^ days. 

44. A person, being asked the time of day, replied that it 
was between 5 and 6 o'clock, and that the hour and minute 
hand were precisely together. What was the time ? 

^ ^ . Ans. 27y\ minutes past 5 o'clock. 

45. How many square feet are there in a board 16 feet 8 
inches long, and 9 inches broad? Ans. 12|J- square feet. 

46. The linear measure of a cubic block being 8 inches, 
how many cubic blocks, each one solid inch, does it contain? 

Ans. 512. 

47. If a person own .^ of a ship, and sell | of his share for 
$1500, what is the value of the whole ship, at the same rate ? 

Ans. $6000. 
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48. Divide f of f of ^ of + J by f of f of ^. Ans. IfJ J. 

49. In a thunder storm, I observed the time between the 
flash of the lightning and the report to be one minute and a 
half. How far distant was the lightning, allowing sound to 
travel 1142 feet in a second? Ans, 19|^ miles. 

50. Bought 84 apples, at the rate of 2 for a penny, and 114, 
at the rate of 3 for a penny ; the whole of which I afterwards 
sold at the rate of 9 for 4 pence. Did I gain, or lose? and how 
much ? Ans,l gained 8 d. 

51. A line, 44 yards in length, will just reach from the top of 
a steeple to the opposite side of the street, which is 24 yards 
wide. How high is the steeple ? Ans. 36.87 -|- yards. 

52. A tree, 36 feet high, stands by the side of a stream, 27 
feet wide. How many feet from^ the top of ,tKe tree to the op- 
posite side of the stream? ^ / ^ , ^Ans. 45.. - 

53. There is a cistern having two pipes leading into it, one 
of which will fill it in 30 minutes, and the other in 45 minutes. 
In what time will both, running together, fill the same? 

Ans, 18 minutes. 

54. How many bricks, 9 inches long and 4 inches broad, 
will pave a yard 40 feet square? Ans, 6400. 

55. A certain cistern has two pipes leading into it, and one 
leading out of it. Of the two leading into it, one will fill it in 
50 minutes, and the other in 75 minutes ; while the one leading 
from it, will empty it in 60 minutes. Now, if all three be opened 
at the same time, in what time will the cistern be filled ? 

* , Ans, 1 hour. 

56. What is the difference between 6 dozen dozen, and half 
a dozen dozen ? Ans. 792. 

57. If f of ^ of f of a ship be worth f of J of |§ of her 
cargo, valued at $2400, what is the value of both ship and 
cargo? ^M5. $5415.384+. 

58. If 11 men can build a house in 5 months, by working 12 
hours per day, in what time will they complete it, if they work 
only 8 hours per day? Ans. 7^ months. 

59. Bought a pipe of wine, for $84, from which 12 gallons 
leaked out. Now, what shall I gain, if I sell the remainder at 
12^ cents a pint? Ans, $30. 

60. A alone can do a piece of work in 12 -days, and, in con- 
nection with B, in 8 days. In what time can B perform the 
same alone ? Ans, 24 days. 

61. If A caii do a piece of work in 12 days, and B in 24 
days, in what timfe will they both do itl Ans. 8 days. 

62. Three men, A, B, and C, can do a piece of work in 
18 days. A alone can do it in 36 days; B, in 54 days. In 
what time can C do it ? Ans. 108 days. 
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63. Four men can do a piece of work in 15 days. A alone 
can do it in 40 days ; B, in 60 days ; and C, in 80 days. In 
what lime will D do the work alone? Ans, 80 days. 

64. A gentleman left his son a fortune, ^ of which he spent 
in 3 months; |^ of |- of the remainder lasted him 6 months 
longer, when he had only $1200 left. What was his whole 
fortune? Arts. $6400. 

65. A farmer bought a yoke of oxen, a horse, and a cow, for 
$250. For the oxen he paid twice as much as for the horse, 
and for the horse three times as much as for the cow. What 
did he pay for each? 

Ans. For the oxen, $150; for the horse, $75; and 
$25 for the cow. 

66. Three men start, at the same time, to travel round an 
island 80 miles in circumference, and agree that each shall 
continue to travel at the same rate till they all come together 
again, and that the first shall travel 5 miles, the second, 6 miles, 
and the third, 7 miles per day. In what time will the three 
come toorether, and how far will each have traveled ? 

u4.ns. 80 days. The first will have traveled 400 miles; 
the second, 480 miles; and the third, 560 miles. 

67. How will it affect the distance traveled by each, provided 
they travel 5, 7, and 9 miles, respectively ? 

Ans. The distance of the first will be 400 miles; 
of the second, 563 ; and of the third, 720. 

68. Divide 1200 acres of land between A, B, and^C, so 
that B may have 75 acres more than A, and C 95 acres more 
than B. What will be the share of each one 1 

Ans. A's h-.^- will be 318^ ; B's, 393^ ; and C's, 488^ acres. 

69. Three men met at an inn, two of whom brought provis- 
ion with them. The third, not having brought any, proposed 
that they should eat together, and then he would pay his pro- 
portion. The proposal being accepted, A produced 5 loaves, 
and B, 4 loaves, all of which they ate up ; and C, as his share, 
paid 9 pieces of money. With this, A and B were satisfied, 
but could not ajnrree as to the division. What should each 
have received? Ans, A, 6, and B, 3 pieces of the money. 

70. If A can reap a field of grain in 12 days, and B in 16 
days, in what time will both do it, working together ? 

Ans. 6^ days. 

71. What number must be added to ^ of 4560, to make 
the same 590? Ans, 369^. 

72. If the head of a fish be 9 inches long, its tail as long as 
its head and half the length of its body, and its body as long as 
its head and tail both, how long is the fish ? Ans, 72 inches. 

. 73. If 6 pairs of hose are equal in value to 4 pieces of Hoi- 
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land, and 6 pieces of Holland to 14 yards of satin, and 12 yards 
of satin to 8 pieces of lace, and 9 pieces of lace to 8 £, 2 s., 
how many pairs of hose may be bought for 2 «£. 16s.? 

Ans» 3 pairs. 

74. A man was hired 50 days, on condition that, for every 
day he worked, he should receive 6 s., and for every day h^ 
was idle, he should forfeit 2 s. At the expiration of the time, 
he received $27.50. How many days did he work, and how 
many was he idle 1 

Ans, He labored 40 days, and was idle 10 days. 
Note. — The currency of the preceding sum is that of New York. 

75. y A hare starts 40 yards in advance of a greyhound, and 
is not perceived by him till she has been up 40 seconds. She 
scuds away at the rate of 10 miles per hour, and the hound 
pursues after her at the rate of 18 miles per hour. In what 
time will the hound overtake the hare, and how far will he 
have run? 

Ans. The required time is 60^ sec; the distance 
run, 530 yards. 

76. If 8 men can build a wall 15 rods long in 10 days, how 
many men will be required to build 45 rods of wall in 5 days ? 

Ans, 48 men. ^ 

77. A man, when he married, was three times as old as his 
wife; after they had been married 15 years, his age was only 
double that of his wife's. How old were they when they 
married ? Ans, The man was 45 years, his wife 15 years, old. 

78. There is in a pasture a certain number of sheep, cows, 
and oxen ; there are twicq as many sheep as cows, and three 
times as many cows as oxen, and the whole number is 80. How 
many are there of each kind ? 

Ans. 8 oxen, 24 cows, and 48 sheep. 

79. Sold coffee at 15 cents per pound, and thereby lost 10 
per cent, on the first cost. Afterwards sold a quantity of the 
same for $525, by which I gained 40 per cent. What was the 
quantity sold, and what the price per pound? 

Ans. Cluantity,420 cwt. 32^ lb. ; price, .231 

80. Two sons, one 11 and the other* 16 years of age, received 
a bequest of $10,000, to be so divided between them, that, the 
shares being put on interest at 5 per cent., should amount to 
equal sums, when they became respectively 21 years of age. 
What were the shares of each ? 

Ans. The elder received $5454^ and the younger, $4545^. 

81. The fraction -ff J|H ^^^ ^ reduced to lower terms. 
Will the scholar reduce it ? 

82. There is a house, 60 feet hisrh to the eaves, with a stream 
of water flowing past it A line 65 feet long will reach fr<mi 
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the eaves to the nearest bank of the brook, and one 75 feet 
long, to the farther bank. How wide is the stream ? 

Ans. 20 ft. 

83. Suppose a hall to be 48 feet long, 36 feet wide, and 25 
feet high. How far is it from one of the lower corners, diag» 
onally through the room, to the opposite upper corner ? 

Ans. 65 ft. 

84. A, B, and C, wishing to build a house worth $3000, 
find that no two of them can furnish money sufficient for the 
purpose. A and B together lack $264; A and C lack $457 j 
and B and C lack $1191. How many dollars has each ? 

Ans. A has $1735; B, $1001 ; and C, $808. 

85. A market-woman bought a certain number of eggs at 
2 for a cent, and as many more at 3 for a cent. The eggs 
being placed together in one box, she sold them all at the rate 
of 5 for 2 cents ; and thereby lost 12 cents. How many eggs 
did she have ? . Ans. 720. 

86. The sum of two numbers is 180, and if the greater be 
divided by the less, the quotient will be 24. What are the 
numbers? Ans. The greater, 172^; the less, 7^. 

87. iTwo drovers met upon the way. 

And thus said one r— " *Tis true, 
If half your flock you give to me, 

I'll have just eighty-two." 
** Nay, friend," the other soon replied, 

" Add but one third to mine. 
Of your best sheep, then I shall have 

One hundred twenty-nine." 
His answer was exactly true; 

No scholar will impeach ; 
Then by your knowledge show to me 

How many sheep had each. 

Ans. One had 21 ; the other, 122. ; 

88. How much corn must a farmer carry to mill, so that he 
shall have a bushel left for grinding after the toll is taken out; 
the legal toll being 3 quarts per bushel ? 

Ans. 1. bushel, 3^ qt. 

89. Sound moves at the rate of 1142 feet per second. At 
what distance from me is a cannon, the report of which reaches 
me in 4^ seconds after I see the flash ? Ans. 320-]-^ |^ rods. 

90. The distance in feet through which a heavy body will 
fall in the air, in a given time, is very nearly equal to the square 
of the time in quarters of a second. How far, then, will a bullet 
drop in 2J seconds ? Ans. 100 feet. 

91. How long will it take a grape-shot to descend, by the 

V 
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force of gravity, from the height of Mt. Washington, supposing 
it to be 6084 feett Ans. 19^ sec. 

92. If a certain sum of money be reduced to farthings, and 
the farthings be increased by 1 ; the square root of their sum 
extracted and divided by 8; that result cubed and increased by 
the ratio 4 to 5 plus 45 ; the cube root of this sum extracted, 
and the root diminished by 3 ; and the remainder trebled and 
increased by 78, — the result will be one third the number of 
quarts in a hogshead. What is the sum of money ? " 

Ans, (£ 1, 1 s. 3 d. 3qr. 

93. How many more rods of fence are required to enclose a 
square field of 2 acres, than to enclose a similar one containing 
1 acre ? Ans, 20.95 -|- . 

94. A gentleman, having just rails sufficient to make 156 
rods of fence, with them wished to enclose a pasture bounded 
by four straight lines, and having four square corners, so as to 
contain the greatest possible amount of land. Will the scholar , ;^'7 
satisfy himself as to what must be its length and breadth ? j^'^^T^ 

95. An army cut down f of the trees in a forest on a certain 
day ; and on each of the two following days, they cut J of the 
trees not cut down the day preceding, when 20 trees only were 
left standing. How many were there at first ? Ans. 540. 

96. Some newly-married couples met at an inn, and, in their 
mirth, agreed that each husband should pay a shilling for every 
wife, and each wife a shilling for every husband. The landlord 
thus received 16 £, 18 s. The number of couples is required. 

Ans. 13. 

97. What is the difference between the simple, annual, and 
compound interest of $600 for 4 years, at 6 per cent. ? 

Ans, Between the simple and annual, f 12.96 -j-; be- 
tween the annual and compound, $0,525 +• 
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pROB. 1. To fihd the greatest common measure of 
tTf ur more numbers. 

Note. — The greatest common meadufe of two or more numbers, b the 
greatest number that will divide tkem separaieLy without remainders. 

Rule. — Iftvoo numbers ordy are eiven, divide the greater of them hy 
the has ; and if nothing remain, that divisor is the common measure ; btU 
if there be a remainder, divide the preceding divisor hy it ; and so con- 
tinue to divide each preceding divisor by the hist remainder, till the divis- 
ion is efftcted without remainder ; thJe last divisor will be the common 
measure require When mare than two numbers are given, find the com- 
mon measure of any two of them first, and then of that common mtasure, 
and either of the remaining numbers. This process, carried through all 
the numbers, unU give their greatest common measure. 

Ex. 1. What is the greatest common measure of 72 and 108 ? 

OPERATION. 

72)108(1 
72 

36)72(2 
72 

00 

36 is, therefore, the common measure required. Proof, 108-7-36=: 
3, and no remainder; 72 -f- 36=: 2, and no remainder. 

2. What is the i^Teatest common measure of 27 and 99? •^nB,9% 

3. What is the greatest common measure of 25, 45, and 90? 

( w^fift 5. 

4. What is the greatest common measure of 16, 32, 48, and 96 ? 

Ans. 16. 

Prob. 2. To determine how many different positions 

any given number of objects may assume with regard to 

each other. 

RuLK. — Represent the number of objects by the figures 1, 2, 3, 4, 5, 
^'C, making the numbers of figures equal to the nuwbar of objects. The 
product of these figures lotU determine ^ nimAer ofchanges* 

Ex. 1. How many changes may be mads by the first 3 letters of 
the alphabet ? 

Operation : 1x2x3=6, Ans. These cliange? are as follows :— . 
1, a, b, c ; 2, a^ Cy b ; 3, b, a, c ; 4, b, c, a ; 5, c, b, a; 6, c^ a, b, 
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5J. How many changes may be made by the first 6 letters of the al- 
phabet? . ^ns, 720. 

3. At a certain boarding-house there are 12 boarders. How many 
different positions may they occupy at the table ? Jlns. 479001600. 

4. Five men engaged board, at a tavern, for as many days as the 
landlord might be able to seat them in different positions. How long 
did they remain ? ^ns, 120 days. 

Prob. 3. To find the area of a square. 

Rule. — Muliwly the length of one afihe sides by itself; or, square its 
linear measure, (See Fig. 2, Square Root) 

Ex. 1. There is a room, just 8 feet square. What is the area ? 
Operation : 8 X 8 = 64 square feet, *^ns, 

2» What is the area of a floor 19 feet square ? 

Ans, 361 square feet 
3. What is the area, m square inches, of a board 3 feet square ? 

*^ns. 1296 square inches. 

Prob. 4. To find the area of a parallelogram. 

Rule. — MvUiply the length qf the parallelogram by its breadth. (See 
Fig. 6, Square Root) 

Ex. 1. How many square feet are there in a floor 16 feet long and 
12 broad ? 16 X 12 =: 192 square feet, Atut. 

Note 1. — If the dimensions of a field, in the formx>f a square or paral- 
lelogram, are given in rods, the area is reduced to acres by dividing the 
square rods by 160. 

2. How many acres are there in a piece of land 80 rods in length 
and 40 in breadth ? ^ 

80 X 40 = 3200, and 3200-^160=20 acres, Jins. 

3. What IS the number of acres in a piece of land 63 rods long and 

49 rods wide ? Ans, IJ^/b^iy. 

Note 2.— If the parallelogram be not right-angled, the length must be 
multiplied into the perpendicular distance between tJfe sides. (See Fig. 1 .) 

The triangle a, ^, c, is 
Fig. 1. 



m 




I 
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obviously equal in area to 
the triangle m, n, o, and 
Tfif n, o, to d, m, o, and 
their form is similar ; con- 
sequently, the two trian-. 
gles ar^ of equal area. If, 
therefore, the triangle a, 
b, c, be applied to the tri- 
angle 917, n, 0, so that the 
pomt c shall fall upon tlie 
point 0, and the pomt a upon the point m, the point b will obviously iall 
upon the point rf, and thus complete the right-angled parallelogram a, 6, 
d^ m, the area of which equals the area of the oblique-angled panUlelogram 
a, c, o, m, and is found by multiplying tlie length, d, 6, into the breadth, 
if, m. The area of the oblique-angled parallelogram is therefore found by 
multiplying its length by the perpendicular distance between its parallel 
■ides. Hence, 46 X 15=675, the area of the parallelogram. 
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Pbob. 5* To find the area of triangles. 

The area of amr triangle is just equal to one half the area of a square or 
parallelogram of the same height. This is obvious, with regard to r^ht- 
angled mangles, and true of 

all others. The diagonal of a Fio. 2. 

square or parallelograra, di- 
vides it into two equal right- 
angled triangles ; and since the 
area of the whole figure is 
found by multiplyllig the length 
into the breadth, the area of 
its half, that is, of either of the 
triangles into which it is di- 
vided by the diagonal, is found by multiplying the same length or hue 
into one half the breaidth. 

We have, then, the following rule : — 

. Rui^. — If the triangle be right-angled, multiply its base into ha^ 
Us perpendicidar height. But if it be not right-angled, drop a perpen* 
dicularfram one of the angles to the opposite side, or base ; then multi- 
ply the base, or side, upon which the perpendicvtar faUs, by one half the 
perpendicular, 

Ex. 1. Whst is th^' area of a triangular piece of land, whose base 
is 40 rods, and who9| perpendicul.ir is 30 rods ? 

30 ~ 2 = 15, and 40 X 15 = 600 square rods, ^ns. 

Note. — The same result is obtained by multiplying the perpendicular 
by one half the base. Thus, 40 -f- 2 = 20, and 30 X 20 = 600. 

2. There is a room, 26 feet long, and 18 feet high. If a line be 
drawn from one of the upper comers to its opposite lower comer, lie 
side of the room will be divided into two equal triangles. What is 
the area of each triangle, atid alpo of the side of tlie room ? 

Ans. Each triangle contains 234 square feet ; and the side, 
468. 

3. How many acres are there in a triangular piece of land, whose 
base is 42 rods, and whose perpendicular height is 36 rods ? 

Ans, 4f § acres. 

Pros. 6. Given one leg of a triangle, to find an- 
other leg and a hypotenuse, in whole numbers, that shall 
form a right-angled triangle. 

Rule. — Square the given leg, and resolve the square into two factors, 
each of which slvall he an even or an odd number ; then will half the 
sum of the two factors be the hypotenuse, and half the difference, the 
other teg, 

Ex. 1. Suppose 8 feet to be taken as the base of a right-angled tri- 
angle, what must be the length of the perpendicular and hypotenuse, 
in whole numbers.? Ans, Hypot., 10 feet, and perpend., 6 feet 

2. If 15 feet be taken as the baje of a right-angled triangle, what 
perpendicular and hypotenuse can be found, in who'.e numbers ? 

Ans, Hypot, 25 feet ; perpend., 20 feet 
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Prob. 7. To find the sides of a right-angled tnangle, 
in whole numbers. ^ 

Rule. — Takt any odd squarty grtater tJuin unity; — then shcdlUs 
root he one leg^ and Ua half, rejecting the remainder qjf^lythe other leg. 

Ex. 1. It is required to find the sides of a right-angled triangle, 
in whole numbers, the square of whose base is 9 inches. 

•^na. Base, 3 inches ; perpend., 4 inches ; and hypot, 5 inches. 

2. Find the sides of a right-angled triangle, in whole numbers, 
wjiose base shall be 7 feet ^n*. Perpend., 24 feet ; hypot, 25 feet 

Prob. 8. Given the sum of the hypotenuse and per- 
pendicular, and also the base of a right-angled triangle, to 
find the hypotenuse and perpendicular. 

Rule. — Divide the difference of the squares of the two numbers ky 
iioice the greater number. 

Ex. 1. At what point ftom the ground must a tree, 80 feet high, be 
broken off, so that its top shall stnke the ^ound 20 feet from its roots, 
the part broken off, at the same time, resting upon the stump ? 

Ans. 37i feet 
2. A liberty-pole, 100 feet high, was broken ofij in a storai, so that 
its top struck 18 feet from the base, the two parts at the same time re- 
maining attached to each other. What was the length of each part? 
•Ms. Part broken off, 51 feet, 7.44 inches ; the other part, 48 
feet, 4.56 inches. 

Prob. 9. Given one leg and the difference between 
the hypotenuse and the other leg, to find that other leg. 

Rule. — From, (he square of the gBen leg suhtraxt the square of the 

differefnccy and divide the remainder by tioice the difference, 

■^ 

Ex. 1. If the base of a triangle be 6 feet, and the difference between 
the perpendicular and hypotenuse be 2 feet, what is the perpendicu- 
lar and l^ypotenuse .^ Ans. Perpend., 8 feet; hypot, 30 feet 

2. If the length of a (ield, in the form of a right-angled paraUelo- 
gram, be 80 rods, and the difference between the diagonal and width 
be 40 rods, what is the area of the field ? Ans. 30 acres. 

Prob, 10. Given the perpendicular height of each 

of two objects, and the distance between them, to find the 

position and length of a line that shall reach to the top of 

each. 

Rule. — To the square of the distance between the objects^ add the 
square q/* either heSght^ and from the sum subtract the square of the 
other height, and divide the remainder by twice the distance oetu}een the 
objects. The q%u>tient will be the distance of the point required from the 
object, the square of whose height was subtracted. 

Ex. 1. Suppose a street to be 30 fbet wide, and to have a house 
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on one side, the eaves of which are 42 feet above the level of the 
street; and directly opposite to this, another house, the eaves of which / 
are 36 feet above xhe same level. It is required to find the length of 
a ladder, and where it must stand, so that, when turned in either direc- 
tion, it shall just reach the eaves of each house. 

w5rw. It must stand 22 feet 9J inches from the lower house, 
and be 42 feet 7^ inches in length. 
2. Two boys, standing between two trees, one of which was 48, and 
the other 60, feet in height, found that the same length of line would 
enable them to throw a kite to the top of each. Now, supposing tlie 
distance between the trees to have been 50 feet, how far did they stand 
from the lowest tree, and what length of line was required ? 

Ans, 37f I feet from the tree ; and the length of line was 61-i 
feet, nearly. 

Prob. 11. Given the difference between the diagonal 
and side of a square, to find the side and diagonal 

Rdle. — Multiply the difference by 2.4142, and the product will he 
the side. Then multiply the square of the side by 2, and extract the 
square root of the product for the diagonal. 

Ex. 1. What is the length of the side and diagonal of a square, the 
diagonal of which is 7 fe; t longer than the side ? 

^ns. The side is 16.9 feet, nearly ; and the diagonal, 23.9 feet 

2. What is the area -of a square fi-*ld, the diagonal of which meas- 
ures 10 rods more than the side ? .^ns, 3 acres, 2 roodir, 22.6 -{-rods: 



CIRCULAR AND OTHER GEOMETRICAL FIGURES. 

Prob. 1 2. Given the diameter of a circle, to find its 
circumference. 

The diameter of a circle is to its circumference, as 7 to 22, or as 
1 to ai41592. Therefore, 

Rule. — Multiply the diameter of a circle hy 3.141592, and the product 
vnU he the circwn^erence ; or, multtply the diameter by 22, and divide the 
product hy 7. 

Ex. 1. What is the circumference of a wheel, whose diameter is 8 
feet ^ 

8x22-^.7 =25.14+ feet, ^ns. Or, 8 X 3141592 = 25.132736, 
nearly the same as before. 

2. What is the circumference of a circle, whose diameter is 6 feet ? 

Ans. 18.85 feet 

3. What is the circumference of a circle whose diameter is 42 feet ? 

Ans. 132 feet 

Prob. 13. Given the circumference of a circle, to 
find the diameter. 

Rule. — Multiply the circumference by 7, and divide the product by 22 ; 
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or (what will produce nearly the same result) cKviefe ikt orcwmfertnei 
£y ai41592. 

Ex. 1. If the circumference of a. wheel be 26 fbet, what is the di- 
ameter? 26 X 7 -f- 22=1 8.27 + feet, ^fM. ^ 

2. What is the diameter of a wheel whose circumference is 50 feet? 

w^rw. 15.9 + feet 

Pros. 14* To find the area of a circle. 

Rule* — Multiply the square of the diameter by ike decimal .7854, 
or by the fraction -f^ ; or^ multiply the square of the circumfebeitce 
by the decimal .07958. 

Ex. 1. If the diameter of a circle be 6 feet, what is its area ? 

^ns. 28.285 + square feet 
2l If the diameter of a circle be 20 feet, what is its area? 

Atis. 314.285 + square feet 

3. What is the area of a circle, 66 feet in circumference ? 

Ans, 346.65 + square feet 

Prob. 15. Given the area of -a circle, to find its di- 
ameter. 

Rule. — Divide the area by the decimal .7854, and extract the square 
root of the quotient ; or, divide by 11, and multiply by 14, and extract the 
square root. 

Ex. 1. If the area of a circle be 16 square feet, what is its diameter? 

Ans, 4.513 + feet, or 4 feet 6 inches +. 
2. What is the diameter of a circular piece of land containinor just 
one acre ? Ans. 14.27 rods. 

Prob. 16. Given the area of a circle, to find its cir- 
cumference. 

Role. — Divide the area by the decimal .07958, and extract the square 
root of the quotient, 

Ex. 1. What is the circumference of a circle, the area of which is 
16 square feet? Ans, 14.18 feet, nearly. 

2. What is the circumference of a circular piece of land containing 
just one acre ? ' w37W.'44 rods, 13 feet, 8 inches. 

Prob. 17. To find the superficial area of a globe. 

Note. — The superficial area of a fflobe is four times as great as .that of 
a circle of the same diameter j therefore, 

Rule. — Find the. area of a circh of the sam£ diameter, and multiply 
itby L ^ 

Ex. 1. What is the superficial area of a globe 16 inches in diameter? 

Ans. 804.57 -(- square inches. 
2, If the diameter of the earth wpre juot 8000 miies, how. many 
square miles of surface would it contain? 

Ans, 20114^857f square miles. 



APPENDIX. 



261 



pROB. 18. To find the solid content of a globe. 

ftuLE. — MuUiptiy the cube of the diamder by the decimal .5236^ of 
fty thejraetion^i. 

Ex. 1. If the diameter of a solid sphere be 12 inches^ how many 
cubic inches does it contain? JJns, 905f. 

2. If tlie diameter of the earth be 8000 miles, how many cubic 

miles does it contain ? Jlns. 268190476190^* 

3. What is the capaci^, in wine gallons, of a hollow globe, of 

which the internal diameter is 28 inches ? Jhu. 49^ gallons. 

Pbob. 19. Given the diameter of a q>here, to ascer* 
tain how laiige a cabe may be cut from it, or inscribed in it. 

Rule. — Dmdt Ae diameter ^ ihe spharc htf 1.73205 ; or, mtdiqjly 
U e^ur by the fraction j-f or f f. The remit will he the linear meat* 
ureqfthe inscribed cube4 

Ex. 1. Suppose the diameter of a sphere to be 12 inches, wluit is 
the linear measure of the greatest cube that can be cut from it? 

Ans. &928 inches. 

2. If the diameter of a globe be 26 inches, what jus the capacity, in 
wine gallons, of a cubical vessel, whose linear inside measure is equal 
to the linear measure of the greatest cube that can be cut from the 
globe ? ^ns, 14f ^ gallons. 

3. Suppose a globe to be 3 feet in diameter, what is tne linear 
ineasure of the greatest cube that can be cut from it, and what is the 
solid content of that cijbe? also, how many cubic feet would be cut 
off in reducing the sphere to a cube ? 

•^na. Linear measure, 20|^ inches ; content, 5 cubic feet, 
319. inches ; cut off, 8 cubic feet, 1655 inches. 

Prob. 20. To find the solid content of the shell of a 
concave sphere. 

Rule. — Mtdtiply the difference of the cubes of the internal and ex- 
temal diameters by the decimal i»236, or the fraction j^. 

Ex. 1. Suppose the internal diameter of a shell to be 7 inches, and 
its thickness 1^ inches, what is its solidity ? Ans. 344f cubic inches. 

Prob. 21. To divide a circle 
into any number of concentric 
circles, each containing the same 
area. 

Note. — Concentric circles are such as 
have a common center, as may be seen by 
the adjoining figure. 

' Rule. — Find ihe area of the whole 
drele^ and divide it into the required num" 
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ber of equal parUj one o/tMch will be the area of the cenkr €irde ; ftom 
which Jmd its diamder by Prob. 15. w^oin, ttuce double the area of the 
center drde, and find its diameter ; from which subtract the diameter of 
the center eirde, and divide the remainder by 2. The quotient tmil be 
the breadth of the cirde second from the center, Take also thru times 
the area of the center cirde, and proceed as before, subtrading from the 
result the diameter of the preceding cirde, for the breadth of the third cur- 
de ; and so on, through the required number of circles* ^ * 

RuL£ 2. — Divide the given diameter by the square root of the ntent- 
ber of parts, for the dianSter of the center cirde, which muttiply succes- 
sivdy iy the square roots qf the numbers 2, 8, 4, 5, ifc., fbr the other 
diamders. 



square rMt of 2b 1.414^; of 3=s 1.73205; of 
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Note.— The 

2.23606. 

Or, the fiunu under Uiis 
problem may be solved, with 
still ^eater facility, bj the 
odjoining table, as rollows : 

Multiply the diameter of 
the given circle, by each q£ 
Uic fractions standmg oppo- 
site the required number of 
circles, or by either of them, 
when two are given. The 
results will be the diameters 
of the required concentric 
circles. Then, to find the 
breadth of each circle, sub- 
tract the diameter of each 
less circle from tliat of the 
next greater, and divide the 
remainders by 2. 

Note 2. — Solid spheres may be divided in a similar manner, by. finding 
what fraction of the whole eacn inner sphere is, and multiplying the diam- 
eter of the sphere by the cube root of tliat fraction, and tlien proceeding as 
directed in dividing the circle. The cube root of ^,= .25, is very nearly 
.63 ; that of i, = .5, is .7936+, and of |,= .75, is .9085 -f . 

Ex. 1. Suppose the diameter of a circle to be 4 feet; it is required 
ta divide it into four concentric circles of equal area. 

Ans. The diameter of the center circle is 2 feet; the breadth 
of the second from tlie center, 4.968 inches ; of tlie 
. . ■ third, 3.816 inches ; of the fourth, .!].Q16 inclies. 

2. Three men, A, B, and C, purchased a ^indstone, 3 feet in diam- 
eter, and agreed that each shouia grind off one third of it; A grindinsr 
first; B, second ; and C, third. Allowing the axle to have been equal 
to a circle 3 inches in diameter, what portion of the stone ought each 
to grind off.? 

Ans, A, 3.279 inches ; B, 4.257 inches ; C, 8.964 inches. 

3. A nobleman presented to four jewellers a solid globe of silver, 8 
inches in diameter, which he proposed to cfive tliem, on condition that 
they would divide it into four equal parts, by taking each part uniform- 
ly from the whole surface. What was the thickness of each portion ? 

Ans, The first, .366 thousandths ; the second, .4590 ten thou- 
sandths ; the tiiird, .()544 ten thousandths of an inch ; 
and the fourth or center portion, 5.04 inches. 
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Paob. 22. Given the distance over which a carriage 
has been dravtrn, to determine the space through which a 
given point in the tire of the wheel has passed. 

Note. ^ The point in the tire, an the wh€^l revolyes, describes a cycloi- 
dfd arc, or a somewhat flattened cirde. The following rule for finding 
such distances, is correct, provided the given wheel performs an exact 
nomber of revolutions or half-revolutions ; ^tiierwise it is nearly so. 

Rule. — Multiply the distcmce fry 14, and dimdt 6y 11 ; or^ multiply 
6y 4, and divide hy 3.14159. 

Ex. 1. Supp6se a carriage to be drawii forward 4 miles, how far will 
a nail-head in the tire of a ^heel move ? ^tw. 5 miles, 29 rods -|-. 

2. Suppose the wheels of a locomotive engine to make an exact 
number of revolutions, in traveling 6 miles ; how far has a given point 
in the circumftrence of either wheel traveled ? 

JkoM^l miles, $103 rods, 10 feet, 6 inches. 

Note. — Sums the reverse of the preceding, may be performed by re« 
versing the process. 

3. Suppose a carriage to be drawn forward, till a point in the tire 
of either wheel has passed through the distance of 3 miles ; how far 
lias the carriage been drawn ? 

Ans, % miles, 114 rods, 4 feet, 8f inches. 

Prob. 23. Given the chord and versed sine of an arc 
of a circle, to find its center. 

Definition. — An are of a circle is 

any part of a circle cut off by a straight 

line. The line cutting off the arc is 

called the chord ; and me line standing 

upon the center point of the chord, and 

extending perpendicularly to meet the 

arc, is called tlie versed shu. Thus, the 

curve line A, B, C, in tlie adioining 

figure, is an arc of a circle ; tlie line A, 

C, is the chord ; and the line B, D, is \ / 

the versed sine. \ / 

* * / 

Rule. — Divide the sum of the \ /' 

squares of the, half chord and the versed **•* — - .— ''^ 

sine hy tw'ee true versed sine. The 

quotient will be the rad'us or semidiamcter of the Circle, which, being set 
9^fif^^ l^ point B, (see Ftg.) in the direction of the versed sine, or line' 
B, /?, mil mark the center of' thz circle, ^ 

Ex. 1. Suppose the chord of an arc to be 12 inches, and the versed 
sine, 4 inches ; what is the semidiameter of the circle? 

Ans, 6i inches, 

2. Suppose the chord, cutting off a portion of a circular piece of 
land, to DC 18 rods, and the versed sine to be 3 rods ; what is the di- 
ameter of the whole plot, and what is its area ? • 
Ans, Diameter, 30 rods ; area, 4 acres, 1 rood, ^ rods. 
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Prob. 24. To find the solid content of a cylinder. 

A cylinder is a round body^ of onifbrm diameter, and of any aaeignaUe 
length. Each end of a cylinder is, therefore, a circle. 

RvZiB. — Find ikt ana ^fonit end of fkt t^indtr^ and muUipfy thai 
ana fry its length, 

Ex. 1. What 10 the solid eontefit of a cyliBder, 6 feet in lengtoy and 
3 feet in diameter? 

The area of the end, as found by Prob. 14, \b 7J06 ; and 7.06 

2. What is the solid content of a loft the unifoim diameter of which 
is 9 feet, and the len^,30 feet? 4^ks. 94.247 solid feet 

3. What fraction of a cord is there in a lo^ 10 feet long, and 4 feet 
in diameter? ^^n§, |^, nea^. 

Pbob. 25* In a stick of ^ber, of oniforro thickness, 
to find what length wiU make a solid foot 

Rule. — Find the ana ^f ent end^ in uic&m, ani^ dvridt 1728 hyU; 
fhe qtwtient will be the nquind length, in inekc9, 

Ex. 1. If a stick of timber be 16 inches square, what length will be 
required to make a solid foot? 

16 X 16 = 256, the area of one end, and 1728->256=:^ 
inches, wSftt. 
52. How much length of plank, 3 inches thick, and 24 inches wide, 
wHl be required, to make a solid foot? ' •^iw. 2 feet 

Prob. 26. To find the solid content of cones and 
pyramids. 

A pyramid or cone is a solid whose base is a plain surface, and which 
gradually and uniformly tapers till it comes to a. point It may be either 
round, square, or triangular. 

The solid content of such figures is | as much as the content of a cyl* 
indcr of the same base cuid height) therefore. 

Rule. — Multiply (he ana of the base by one third qf the perpendic* 
tdarhtight, 

Ex. 1. What IS the solid content of a cone, 60 feet high, the base 
of which is 8 feet in diameter ? Ans, 1005.3 + cubic feet 

2. What is the solid content of a pyramid, whose base is 4 fiset 
square, and whose height is 15 feet ? ^n$, 80 solid feet 

3. How many cubic inches in a cone 18 inches high, and 12 inches 
in diameter at the base ? •^ns. 678.58 

4. There is a pyramid whose base is 30 feet in diameter, and the 
height of it is 90 feet What is its solid content ? 

w9fi5. 21205. 8 + solid feet 

Prob. £7. To find the solidity of the frustum of a 
cone or pyramid. 
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A frustum is that part of a cone or pyramid that lemains afler a part 
has been cut o£f from the apex or top. 

Rule. — Find the diameter of each end of the cone or pyramid^ and 
multiply thtm together ; then to the product add one third of the sqwtre 
of the difference of the diamettrs, and multiply the sum hy the decimal 
,785398; the product taill he the mean area betwun the two bases; 
therefore, multiply this mean area by the length ofihefrustunu 

Ex. 1. What is the solid content of a frustum of a cone, 30 feet in 
length, whose base measures 4 feet in diameter, and whose top meas- 
ures 2 feet in diameter ? 

4x2 = 8. The difference of diameters \b 4 — 2 = 2, and 
2« = 4, and 4 -^ 3 = If. Therefore, 8 + 1| X .785398 = 
7.3?J, nearly the mean diameter; and 7.33X30=219.9, 
the required content. 
. 2. What is the content of a stick of timber, of which the larger end 
measures 2 feet in diameter, and the smaller end, 1 foot, the length be- 
ing 40 feet? ^n*s7a3, nearly. 

Prob. £8. Given the length and diameter of a log or 
stick of round timber, to determine the solid content of the 
greatest square timber that can be obtained from it. 

The area of the greatest square that can be described upon the end of 
the given log, must first be determined; that is, the area of a square in- 
scribed in a circle, the diameter of which equals the diameter of the log. 
How, then, is tiie area of an inscribed square, that is, of a square, the cor- 
ners cf which all terminate in the circumference of a circle, to be found, 
the diameter of that circle being given ? 

If the scholar will examine the ad- 
joining fiarure, he will see that the square 
A, B, C, f), which is circumscribed abouf 
the circle, is equal to the square of the 
diameter of the circle, since the diame- 
ter, E, N, equals the side of A, D ; and 
A, D, squared, gives the. area of the 
square. A, B, C, D ; also, that the in- 
•cribed square, P, E, O, N, is just one 
half of the circumscribed -square, since 
each of the triangles, E, fl, O j O, c, N ; 
N, a, P, and P, a, E, into which the in- 
scribed square is divided, is precisely 
one half of each of the four souares. A, 
P, a,E ; E,a, O, B j 0,a, N, C, and N, 
a, P, D, into which the circumscribed ^ ^ . ., - 

Muare, A, B, C, D, is divided. If, therefore, a fourth part of the inscribed 
BQuare equals (me half of a fourth part of the circumscribed square, the 
viiole inscribed square equals one half of the circumscribed square. 
Hence, 

RxTLE. — SqvLore the diameter of the smaU end of iht log, and mi£»i- 

ply one half of ihis square by the length of the log; the product unU he 

iSi content, in solid feet, if the length and diameter are both given in 

feet ; hut if one of them be expressed in indies, dtvtde Uns product fiy 

144; and if boihj by 172^ and the quotient wm express the somc^ 

infiet. W 
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£bc L How many solid feet of square timoer may be sawn firom a 
log 2 ^t in diuneter, and 20 feet in length ? 

2*=:4, and 4^-2=2; then, 2 X 20=40 solid feet, Jin». 

2l How many solid feet of square timber may be obtained from a 
log 10 inches in diameter, and 15 feet long ? A-ns, 5^ solid feet 

3. How many square feet of timber are there in a log 43 feet long, 
allowing the diameter to be 1 foot 6 inches at the small end ? and how 
many solid feet of slab would be taken off in squaring it, allowing *tbe 
diameter at the large end to be 2 feet ? 

,^na. 48^ -^ solid feet of timber, and 5576 solid feet of slab. 



1 



Prob. 29. To find the capacity of casks in gallons, 
&c. 

Rule.— ToA^ the length of the cask, between the heads, and also its 
interior bung and head mametery in inches. Multiply the difference be- 
tween the head and buw diameter by .62, when the staves are of ordina- 
ry eurvcdure ; but by .^, if the curvature be more than ordinary, and 
w .58, if they be curved less than usual, and add the product to the head 
mameter; the sum will be the. mean diameter. Multiply the square of 
the mean diameter by the lengm, and this product by 34, for unne, and 
I>w28, /or beer measure, and from the product cut off four decimals. 
The number obtained wUl be the gallons and the decimal of a gallon the 
task wiU contain. 

Ex. 1. How many gallons of wine are there in a cask whose bung 
diameter is 34 inches, head diameter, 30 inches, and whose length is 
60 inches? 't '^ H 

Operation: 34—30 = 4, the difference between the head and 

bung diameter; then, 4 X. 62 = 2.48, and 2.48 + 30 = 

32.48, mean diameter, and 32.48X32.48=1054,9504, 

square of mean diameter. 1054.9504 X 60 = 63297.G240 X 

34 = 215.20988160, or nearly 215,2 gallons, Jins. 

2. Suppose the bung diameter of a cask of wme to be 24 inehes, 

and the head diameter to be 20 inches, and the length, 40 inches ; how 

many gallons will it contain ? Ans. 68| gallons, nearly. 

Prob. 30. To find the tonnage of double and single* 
decked vessels. 

The following is the rule established by Congress:^ 

Rtok. — « jjr the vessel be double-decked, take the length thereof, from 
Ije fore pwrtof the main stem to the after pari of the stem-post, above 
the upper dedc ; <Ac breadih thereof, at the broadest part, above the main 
wakSfhalft^uhiek breadth shall be accounted the depth of sudi vessel; 
^ then d^ud from the length three ffths of the breadth. MulHplv 
tte remainder by the breadth, and the product by the depth, and divide 
Osslaa product by 95; the quotient whereof shall be darned the true 
'intents or tonnage of such tkyif or veueL But if 9w^ tk^ or vend 
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be tk^k-'ikiAed^ take the kngik and hrecuUh^ as above dirededy deduct 
from said length ihreeffths of the breadth, and take the depth fiom the 
under sidelofmt deck plaauk to the ceUing^ in the hold ; then multiply and 
dimde as aforesaid, and the quotient shaU be deemed the tonnageJ* 

Note. — Carpenters multiply together the length of the keel, the 

breadth at the main-beam, and the depth of the hold, each dimension 

bein? taken •in feet ; and diTide the product by 95, for the tonnage of 

single-decked vessels. But for double-decked vessels, thev take h^f the 

'breadth at the beam for the depth of the hold, and then work as before. 

£x. 1. Suppose the length of a double-decked vessel to be 80 fey, 
and its breadth to be 30 feet ; what is its tonnage ? 

Operation: 30-~2=:15, the depth of the vessel; ^ of t30 
=18, and 80—18 = 62; and 62x30=18(50; then, 
1860X15=27900; and, lastly, 27900 -f- 95 = 293 1.| 
tons, ^ns, 

2. Required the tonnage of a double-decked vessel, whose length is 

95 feet, and whose breadth is 35 feet Ans. 477-^. 

3. What is the tonnage of a single-decked vessel, which is 75 feet 
in lei^h, 30 feet in breadth, and 10 feet in depth ? »%m. 180 tons. 

Note. — The tonnage of a ship of war is found by dividing the continued 
product of the length, oreadth, and depth by 100. 

4 What is the tonnaffe of a sloop of war, whose length is 96 feet, 
bieadth 32 feet, and depSi 15 feet ? Ans. 460.8 tons. 

Prob. 31. The difference of lon^tude between two 
places being given, to find the difference in time. 

As the circumference of«^e earth is divided into 960 degrees, and as the 
sun appears to pass round the eirth in 24 hours, it is evident that 360 -f- 24, 
= 15 degrees of the earth^s circumference, niust pass under the sun every 
hour, and consequentlv 1 degree every 4 minutes, and 1' every 4 seconds. 
We have, then,.the following general rule : — 

Rule. — If the given degrees be more than 15, dhide them by 15; the 
qwftiemt wiU be the hows. But if the degrees be less than li, muUtyly 
ih^ by 4, and ike product wiU be min'^es. MuUwiy also the gwen 

minvies of motion by 4, a^d the product will be seconds of time, 

* 

Ex. 1. Warsaw is situated about 17^ east longitude fiom Brussels. 
What is the difference in time ? 

17-7- 15 = 1^ hours, or 1 hour 8 minutes. 

It is obvious that the sun will rise first at the most eastern of any two 
places. Hence, when the time of one place is given, and it is required to 
find the time of some other plaoe, the differemce of time mMst he added to 
ikepven time, when that plaee is situated to the east, and suitrAeted, when it 
is Situated to the west of Uu place at which the time is given, 

2l Turin is situated 8*^ east fiom London, and Moscow 38^ east from 
the same place. What vt the hour at Moscow, when it is 9 o'clock at 
Turin? .Aw. 11 o^clook. 
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3. When it is 9 o^clock at Philadelphia, what time is it at Council 
Blufl^ 21® west of Philadelpliia ? ,^ns. 36 minutes past 7 o'clock. 

4. What is the difference of time between Washington and Har- 
mony, a missionary station west o^ Missouri, the difference of longitude 
being 18° ? Ans. 1 hour, 12^ minutes. 

Prob. 32. The difference in time between- any two 
places given, to find the difference of longitude. 

This is the reverse of the preceding ; therefore, 

Rule. — MuUiply the houn by 15, {tnd the produds unll be degrees, 
(fminvtes and seconds of time 6e giveriy divide them by 4; the qvu>tie7U 
of the mmuies tvUl be degrees^ and that of the seconds tiiU be minutes of 
motion. 

£x. 1. If the difference of time between two places be 3 hours and 
9S minutes^ what is the difference of longitude ? 

3Xl5 = 45^and32-:-4=z8%and45°-[-8° = 53°,w«rw; • 

9L What is the difference of longitude between two places, if the 
time of one place be 5 hours 15 minutes in advance of the time of the 
other place ? Ans. 78** 45^. 



PaoB. 33. Given the sum and difference of two num- 
bers, to find the numbers. 

Rule. — Having placed th^ smaUer of the two nunQ>trs under the 
greater, add and subtract, and divide each restdt by 2. TTie quotients 
toiU be (he numbers. 

Note. — When the sum and diffierence of th^ squares of two numbers 
are given, the smiares may be found by the pfcceding rule, the roots of 
whicn will be me numbers. The same is true of any and aU powers 
of numbers. 

£x. L Two boys, tog^ether, had 164 cents ; but the elder had 22 
cents more than the vounffer. How many had each ? 

y Ans, The elder, 93 cents ; the younger, 71 cents. 

2.'^Suppose a tree, 80 feet hiffh, to be broken on^ so Siat the top part 
shall be 18 feet longer than the lower part; what would be the length 
of each part ? Ans, The top part, 49 feet ; the lower part, 31 feet 

Prob. 34. Given either the sum or difference of two 
numbers, and the quotient of the greater divided by the 
less, to find the numbers. 

Rule. — Dvmde the sum, or differenee, qf the two numbers, by ihe 

rtient inereased by 1, if their sum be gtven^ and dinUniahed byl, & 
DIFFERENCE be given, and the quotient in each case wUl be Me 
smaUer number, which, mvXtijiied by ihe given quotient, will be the greater 
number. 

Ex. 1. Two farmers, together, had 90 sheep, of whom one had 4 
times as many as the other. How many had each ? 

Ans. One had 72 ; the other, 18. 



APPENDIX. 269 

2. Two neighboTB sold their butter at the same market, one of whom, 
who sold 720 pounds more than the other, sold 5 lb. as often as the 
other sold 1 lb. How many pounds did each sell ? 

Jhis. One, 180 lbs.; the other, 9001b. 

Prob. 35. Given the product and quotient of two 
numbers, to find the numbers. 

Rule. — Multiply togeiJier the product and qttotient, Th^ squoare 
root of THEiK product will he tke greater number^ hy tohich- divide the 
given product for the smaller iiuniber, 

Ex. 1. Suppose a field, in the form of a right-angled parallelogram, 
to contain 2 acres and 4 square rods, and that its length is four times 
its breadth ; what are its length and breadth ? 

• •^TW. Length, 36 rods ; breadth, 9 rods. 

Note. — It will be observed that the area of the field, reduced to square 
rods J is the product of its length and breadth. 

2. Suppose the area of a triangular field to contain If acres, and 
that one leg is twice as long aa the other ; what is the length of 
the legs ? Ans, 32 and. 16 rods. 

Prob. 36. Given the product and either the sum oi 
difference of two numbers, to find the numbers. 

Rule. — Multiply the prodxui hy 4, and square the other erven num- 
her ; then, if the sum be given, subtract one rmdt from Uu oSuer ; but if 
the DIFFERENCE, add them, and extract the square root, for the difference^ 
if the SUM he given ; hut for the »um, if the difference be given. Then^ 
having the sum and difference, proceed by Prob. 33. 

Ex. 1. Suppose the area of a right-angled patraflclogram to be 13|- 
acres, and that its length exceeds its breadth by 24 rods ; what are ite 
length and breadth ? Ans. Length, 60 rods ; breadth, 36 rods. 

2. I wish to lay out a piece of land, in the form of a right-angled 
parallelogram, to be encjosed by 136 rods of fence, and to contam 6 
acres. The length and breadth are required. 

Ans, Lengtii, 48 rods ; breadth, 20 rods. 

Prob. 37. Given the difference of the squares of two 
numbers, and either their sum or difference, to find the 
numbers. 

Rule. — Divide the diffcraice of the squares by the difference of 
the numbers, for the sum ; and by the sum oft/ie numbers, for the differ' 
, ence ; tJien, having the sum and difference of the numbers, proceed by 
Prob, 33. 

Ex. 1. The difference in tho arex of two square fields is 112 square 
rods, and the sum of their sides ia 28 rods* What is the length of the 
s -de of each ? Ans, 16 and 12 rods, 

W * 
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3. The diff^nce of the area of two square fields is 180 square rock, 
and the diiference in Ibe measure of their sides is 6 xoda What is 
the lineal meajsure of each ? 

Ans» Of the larger, 18 rods; the smaller, 12 rods. 
3l If tlie base of a triangle be 48 rods, and the hypotenuse be 24 
rods longer than the perpendicular, what is tlie length of each ? 

^na. Hypotenuse, 60 rods; perpendicular, 36 roda 

Prob. 38. Given the sum of the squares of two num- 
bers, and either their sum or diJOference, to find the numbers* 

Rule. — F)ro(miwict the mtm of the squares subtract fke square offhx: 
other given qiuxntity, and extract the square root for the dijftrence, if the 
sum hegwen ; hui far the sun^ if the difference oe given ; then proceed 
by Prob. S^ 

Ex. 1. The diagonal of a parallelogram is 50 feet, and the sum of 
all its sides is 124 feet What are its length and breadth ? 

^ns. Length, 48 feet; breadth, 14 feet 
3. The diagonal of a parallelogram is 35, and its lengdi exceeds its 
breadth by 7 rods. What aie its length and breadth ? 

^ns. Length, 28 rods ; breadth, 21 rods. - 

Prob. 39. Given the sum of the squares of two num- 
bers, and their product, to find the numbers. 

Rule. — To and from the sum of the squares, add and subtract ttviee 
their produety and eairact the square root cfeach resuU, for the sum and 
DiFFEKEJ^CE (fUte numbers ; then proceed by Prob. 33» 

Ex. 1. What are the length and breadth of a piece of land, lying in 
the form of a rightrangled parallelogram, the area of which is 30 acres, 
and its diagonal 100 rods ? Jins. Length, 80 rods ; breadth, 60 rods. 

2. Required the base and perpendicular of a right-angled triangle, of 
which the area ia 5 acres, 1 rood, and 24 rods, and the hypotenuse . 
GO rods. < Ans. Base, 48 rods ; perpendicular, 36 rods^ 

Prob. 40. Given the product of two numbers, and the 
difference of their squares, to find the numbers. 

Rule. — To the square of the difference add four times the square qf 
the product, and the square root of the result tvill be the sum of Ihe 
squares ; then proceed tucording to the note follotving Prob. 33. 

Ex. 1. The length of a parallelogram is 84 rods; but, were its 
length equal to its diagonal, it woul^ with the same breadth, contain 
19 acres, 3 roods, 25 rods. What is its diagonal, and what its breadth ? 

Ans. Diagonal, 91 rods; breadth, 35 rods. 

Note. —The inc|tiisltive student will be able to apply the preceding 
rales to a fi^reat variety of useful problems, not apparently included in the 
aboYe; as follows: — 



APPENDIX. ^^^^^^ QUI 



To find the numbers from, " 

1. The snim'of the numbers, and) p u qq 

. the sum of their square roots, |8^"0D-iW. 

2. The sum of their squares, and ) u p» k oo 

the sum of their fourth powers, i i^ o . oo, 

3. The sum of their cubes, and 5 „ pmb ^ 

the sum of their sixth powers, \ * ">d. oo. 

4. The sum of their cubes, and c a p k 41 

the sum of their ninth powers, 3 rro . 41. 

Pros. 41. Given the sum of two numbers, and the 
sum of their cubes, to find the numbers. 

Rule. — Drom the cttbe of their sum subtract the sum of their cuhes^ 
and divide the remainder by three times their sum. The result will he the 
product of the two numbers ; then proceed aMording to Prob. 36. 

Ex. 1. The sum of two numbers is 7, and the sum of their cubes, 
91. What are the numbers ? ^ns. 3 and 4. 

2. Suppose there are two cubical excavations, whose united capacity 
is equal to 480249 wine gallons, and whose united depth is 57 feet 9 
inches ; what, is the depth of each ? 

Ans. The less, 19 feet, 3 inches ; the greater, 38 feet, 6 inches. 

Prob. 4S. Given the difference of two numbers, and 
the difference of their cubes, to find the numbers. 

Rule. — JFVom the difference of their cubes subtract the cube of their 
difference^ and divide the remainJkr hy three times their difference. The 
result tviU he the product of the numbers ; whence proceed by Prob. 36. 

Ex. 1. A man, having a cubical bin, found that, by enlarging each 
side an inch, it would hold 26f |^^ gallons more than before. What 
was the measure of its side ? •^ns, 45 inches. 

2. If a solid globe of glass, whose diameter is 8 inches, be blown at 
the furnace into a hollow globe, till its shell is but -^ of an inch in 
thickness, what would be its diameter, and how many wine gallons 
would it contain? 

^ns. Diameter, 20.655 inches; contents, 18.33 gallons. 

Prob. 43. Given the sum of every two of three, or the 
sum of every three of four numbers, to find tlie numbers; 

Rule. — ^dd together all the given quantUies, and divide their sum by 
the number of mtantities, less 1. The quotient will he the sum of all the 
quantities required ; from which subtract the sum of any given group^ 
and you wiU obtain the number not contained in that group. 

Ex. 1. A and 6, together, have $534 ; A and C, $517 ; and B 
and C, $417. How many dollars has each ? 

^ns. A, 1317 ; B, $317 ; and C, $300 
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S. A, B, and C, made a purchase together, for $1000. On payment, 
they, however, found that no two of them had money sufficient to cancel 
the debt If A and B advanced all they had, $112 would remain un- 
paid ; if A and C advanced all of theirs, $44 would remain unpaid ; and, 
n B and C advanced what they had, $214 would be unpaid. How 
many doUara had each? Jhis, A, $529; B, $359; and C, $427. 

Pros. 44. Given the product of every ttvo of three, or 
of every three of four numbers, to find the numbers. 

Rule. — Multiply thegiven quardUiea together, and extract the square 
root of iheir product, 7%e resutt wUl he (& product of all the quanti- 
ties ; iMchf divided hy the given product of any groupj will give the 
number not contained in that group. 

NoTS. — The rule is the same when the product of every 3 of 4 nmnberv 
is given, except that the cube root must be extracted. Also, if the product 
of every 4 of 5 numbers be given, the fourth root must be extracted, &c. 

£x. 1. A captain of a Liverpool packet took out from New York- a 
certain number of men, women, and children. For each man he asked 
as many dollars as there were women, and thus received $1241 ; — for 
each woman he asked as many doUars as there were children, and thus 
received $S^42; — for each child he asked as many dollars as there 
were men, and thus received $918. How many men, women, and 
children, were thefe ? wStu. 17 men, 73 women, and 54 children. 

2. A merchant sold a certain quantity of satinet, muslin, and ribbon. 
For the satinet he received as many cents, by the yard, as there were 
yards of muslin, the value of wiiich was $17.64; for the nmslin he re- 
ceived as many cents, by the yard, as there were yards of ribbon, the 
value of which was $15.12; a<id for the ribbon he received as raanv 
cents, by the yard, as there were yards of satinet, the value of which 
was $3.78. How many yards of each kind did he sell ? 

•^. 21 yards of satinet, 84 yards of muslin, and 18 yards of ribbon. 



SUMS TO BE SOLVED BY THE PRECEDING RULES. 

Ex. 1. A gentleman buys 5 acres, 1 rood, 1 rod of land, which he 
wishes to lay out in two squares, so that the side of one shall be a rod 
longer than the side of the other. What must be the linear measure 
of each ? ^n*. The larger, 21 rods ; the smaller, 20 rods. 

2. There is a square public green, surrounded by 'a gravel walk, of 
the uniform' breadth oT 2 rods, and containing just 1 acre. What is 
the side of the square ? Ans, 18 rods. 

3. How much more land will 100 rods offence enclose, in the form 
of a circle, than in the form pf a square ? ^na. 1 acre, 10.8 rods. 

4.. What is the greatest possible quantity of land, that can be 
enclosed by 137 rods of fence? Ans. 9 acres, Irobd, 13.6 ~f- rods. 

5. Hoi^ many rods less will it talie to fence in an acre, if it be laid 
out in the form of a circle, thin in the form of a square ? 

/i JM. 5 J -|- rods. 
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MECHANICAL POWERS. 

When one body is made to communicate motion to another, the 
body communicating the motion is called a potoery and the one to 
which the motion is communicated is called a weigkt. The various 
instruments employed to increase the effect of a given power, are called 
Medumical Powers. 

The mechanical powers are six in number, viz., the Lever, the Pii^ 
ley, the fFhed and Avle, the Inclined Plane, the Screw, and the Wedge. 

The lever is a bar, movable P -. 

about a fixed point. It is repre- 
sented at Fig. 1. P represents 
the power, and W the weig;ht, 
and 3 and 9 tlie comparative 
length of the arms of the lever. 

nhen the power and weight 
are such thai the products oh' 
tained hif muUiplymg each into 

the lensdh of the arm to tohich it is attat^fed, are eqwd, thetf wUl remain 
in equilibrvum, that is, they will balance each other. 

In Pig. 1, the arm to which the power is applied is three times 
as lon^ as that to which the weight is applied; consequently, the 
power IS required to be only on3 third as heavy as the weight, in order 
that tliey reciprocally balance cacli other. fVe hence perceive that live 
power is to the toeigfd, as the arm to which the weight is applied, is to 
that to which the power is applied. 

Pros. 45. Given the two arms of a lever, and the 
power, to find what weight that power will balance. 

Rule. — Mulikdn the length of the arm to which the power is applied, 
by the power, andinvide the product by the other arm. 

Ex. 1. There is a lever, 16 feet in len^, divided by the fulcrum 
or point of support into two arms, one of which is 12 feet, and the 
other 4 feet, in lengtL What weight on the short arm will balance 
^0 lb. suspended at the end of the long arm ? 

20 X 12=240, and 240~4z=601b., ^ns. 

2. The arms of a lever are, the one 30 feet, and the other 3 feet in 
length. What weight will a power of 160 lb., at the extremity of the 
long ann, balance at the extremity of the short arm ? Ans. 1600 lb. 

3. How many lb. will a power of 9 lb., placed 15 feet from the ful- 
crum of a lever, support at tlie extremity of the other arm, 2 feet, in 
length? Jins. €7ilh. 

Prob. 46. Given the arms of the lever and the 
weight, to find the power. 

Rule. — Multiply the weight by the length of the arm to which it is 
suspended, and divide the product by the other arm. The quotient vnll 
be the poufer required. 
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T:x. L A weight of 80 lb. ia attached t<) an arm of a lav^r 3 feet in 
Jtiigth. What power must be applied to the other arm, 37 feet in 
length, to balance-it? 80 X 3 — 340, and 240-^27 = 81 Ib^ -?n». 

2. A weight of 20 tons is miapended to an arm of a lever 8 inches 
in length. What weight, at the extremity of the other arm, 40 feet iu 
length, will balance tl^ same ? •diu. 5 cwt. 

Pbob. 47. Given the power, the wei^t, and the 
length of the lever, to find the fidcmm. 



r repreiCTtting ti 

tnholt Ueer to the length ef the arm to urhidi the weioht is to be ap- 
plied ; which, mblraaed/rom the uhole Itver, vnll givt Ihe other arm. 

Ex. 1. Where must bSTW fulcrum, in a lever 16 feet in length, so 
that a power of 20 lb. shall balance a weight of 60 lb.? 

20 + 60 = 80. TherefMfc 80:60::i6:12,AMn orlei^h 

* irfthe arm to whicVtlie power is to be applied j and 

16 — 12 = 4, length of the other arm. 

2. If the power be 72 lb., the weight 1738 lb, and the lever 36 feet, 

where muat be the fulcrum, in order uiat they shall balance each other p 

Am. IH feet from the weighL 



Jha. 9 feet froin the power. 



PULLEY. 

A pulley consista of a wheel, movable about its azt^ 
and Bo arranged aa to be put in motion by means of n, 
cord passing over it The movable pulley it the only 
one by which a piin id power ia effected. A double 
movable pull^ w represented at Pig. 3. By such a 
pulley an equilibrium ia produced, when the power ia 
to the weight aa 1 to the number of ropes sustaining 
the weight. If a eingle movable pulley be employed, 
the weight ia sustained by two ropes ; and the power 
will be to the weight as 1 to 2. If two movable pul- 
leya be employe^ the weight ia austained by fiiur 
ropee, and tiie power will be to the weight aa 1 to 4, 
df«. ; that is, each movable pulley is sustained by two 
ropes, and consequently doubles the effect of the power 
employed. 

Pros. 48. Given the number of mova- 
ble pulleys and the power, to find the weight. 

Role. — MiUi^ IKe paw t^itd by twice Oe 
numier qf mnioUe pulkyt. 
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Ex. 1. If, in a, system of pnlleys, there be three movable pulleys, 
what weight will a power of 72 lb. balance? 72x6 = 433 lb., Ai». 

S; What weight will a power of 15 lb. balance by a syetem of 6 
movable pulleya ?- " ^n*. 180 lb. 

3. By tbe aid of a Hystem of 12 movable pulleys{ bow many pounda 
will a man sustain who U capable of applying a power of 130 lb. f 
Aw. 3600. 

Phob, 49. Given the number of movable pulleys, 
and the weight to be balanced, to find tiie required power. 

Rule. — iXvide the weight by lu/ice the numlrr o/'ntoco&k pvlltgt. 

Ex. 1, How many pounds would be required by the aid of two 
tnovable pulleys, to auatain SCO lb. ? Aru. 300 lb. 

3. By the aid of 10 movable pulleys, how many lb. would be re- 
quired to balance 2000 lb. F Ans. 100 lb. 

3. What weight would balance 10 lb. of eilver by the aid of a sys- 
tem of 100 puUeya? All. 13pwt 



WHEEL AND AXLE. 

The wheel and axle ibrai a kind Fio. 3. 

of perpetual ievec, the long arm 
of which is the semidiameter ofth( 
wheelf and the short aim, the tfiti- 
tHameter of Oie axle. Conaequent- 
ly, the power of the wheel and ajtle 
is increased either bg wafting tite 
tphed lareer, while the axle Temaius 
unaltered, or by maMng the axle 
amailer, while the wheel remains 
the same. The power roust always 
be applied to the wheel, and the 
weight to the a.ile, when an in- 
croise of action is to be gained. 

]n the use of the wheel and axle, 
an equilibrium is produced, when 
the power is to the weight as the 
aeviidiameUr of the axle if '" '^ 
sCtt%i<KameUr of lie wheel H. 

Prob. 60. Given the diameter of the wheel, the diam- 
eter of ths axle, and the power, to find the weight. 

RvLS. -^MuUiplu the diameter of the whed bu the powei^^ied, 
and divide the produci by the dittmeter nf the tale. 

Ex 1 If the diameter of the axle be 6 inches, and that of the 
wheel 6 feet, what weight, attached to the axle, wiU 16 Ib^j^Mi^ed to 

^ a'lf ^"toS^rter of a whed be 20 feet, and that of the ako 3 feet, 
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and a power of 400 lb. be applied to the wheel, wbat weight will be 
balanced at the axle ? Am* 4000 lb. 

Pros. 61. Given the diameter of the wheel, the di- 
ameter of the axle, and the weight to be balanced, to find 
the required power. 

Ruix. — Mdiipbf the diameter 6/ the axle by the we^htf and divide 
the product by the duxmeter of the wheel. 

Ex. 1. If the diameter of the axle be 6 inches, and the diameter of 
the wheel 1^ feet, what power will balance a weight of 3C0 lb. ? 

w^ftf. 151b. 
Sl If the diameter of the axle be 3 feet, and the diameter of the 
wheel 20 feet, what power will balance a weight of 4000 lb. ? 

Ans, 400 lb. 



INCLINED PLANE. 

^n inclined plane is a plane tliat makes with the ^und or floor 
some eertain angle less than a right angle. In the application of this 
instrument, the ratio of the power and weight is always the same as 
that of the height and length of the plane. " 

Prob. 52; Given the length and height of the plane^ 
and also the power, to determine the weight. 

Ruuc — MvUiply (he potver by the length of the plane^ and divide 
ihe product by Us perpendicular height. 

Ex. 1. If the length of a plane be 16 feet, and its height 4 feet^ 
what weight will a power of 32 lb. sustain ? Ans. 128 lb. 

2. Wiuit weight will 164 lb. sustain, on a plane 112 feet in length, 
and 3 feet in height ? Ans. 6122| lb. 

Prob. o3« Given the length and height of the plane, 
and also the w^ht, to find what power will sustain it. 

Rule. — MuUipily the weight by the height of the plane, and divide 
the prodwA by the Ungth. 

Ex. 1. What paWi^ will balance 128 lb. on an inclined plane, the 
length of which M6 feet, and the height 4 feet ? Ans. 32 lb. 

2. Suppose, on a raihoad, there is an inclined plane 150 rods in 
length, and rising to the perpendicular height of 50 feet; what power 
will be required to sustain a weight of 84000 lb. ? Ans. 28000 lb. 



WEDGE 



The wedge is composed of two inclined planes, whose bases unite 
and foim the base of the wedge. The power applied to the wedge is 



i\ 



to the eflfect produced « the ride of the wedge, ai the Oadmen <jf tlit 
head la the Ungih of Ok wtdge, no allowance being made fbi friction. 

Prob. 54. Given the thickness of the head, the length 
of the side, and the power acting upon the head of a we<%e, 
to detennine the force produced on the side. 



Ex. 1. If the length of a wedge be 12 inches, the thiclmeas of the 
bend 3 indies, and the force applied 64 lb., what will be the resistance 
at the ride ? ^ns. 256 lb. 

2. If the length of a wedge be 33 inches, the thickness of the head 
S inches, and the force appUed ICOO Ih, what will be Uie resistance at 
the side? ^«. 135600 lb. 



Pros. 65. Given the length of the side, the thick- 
ness of the head, and the resistance upoa the side of a 
wedge, to find the force acting upon the head. 

Rule. — MttlUpty the ntitlanre td the tide b>i lAe Uuekneat of Ae 
head, and divide the product by the fen^M of the mdr, of the wedge. 

Ex. 1. If the lenpfth of the wedge be 33 incbea, the thickness of the 
head 3 inches, and the resistance at the side be Si5600 lb., what must 
be the force upon the head, no allowance being mode for friction ? 
Ant. 1600 lb. 
2. If the resisUnce at tbe side of a wedge he 20000 lb., the length 
of the wedge 30 inches, and the thickness of the head 3 inches, what 
force is required to be applied to counteroot the resistance at the sides ? 
Ai». 30001b. 



THE SCREW. 

The screw is a cylindrical piece of wood 
or metal, with a spiral thread running round 
it with a gradual and anifoim inclination. 
The tlireaa, therefore, fnnns an indined 
pline of the same leng^ as the thread 
Itself, and whose height equals Iha length of 
the screw. 

It is, then, obvions, that the power of the 
Bcrew depends in patt npon the fineness of 
tbe threads, rince the oner they are, the 
greater will be the length of the plane, while 
Its height remuns the same. The power of 
the screw also depends in part on Oie.Ungth 
0/* the lever employed to move it It is, I 
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therefore, a compound power, involving in its action both the principle 
of the lever and the inclined plane, and is, consequently, more efficient 
than either of the other mechajiical powers. In the action of this in- 
strument, an equilibrium between the power and weight is produced, 
when the power i$ to the tceight as tke tUstance beticeen two corUigtuniS 
threads of the screw is to the dramfefence of the circle described oy the 
power in one revolution. 



Pros. 66. Given the distance between the threads of 
the screw, the length of the lever, and the power applied, 
to find the weight 

Rule. — Multiply the circumference of the drde described bv one 
reyohUion of the lever by the poioer appliedy and divide the product by ike 
distance between the threads qfthe screw. 

Note. — The lever is the sexnldiametcr of the circle it describes; the 
circumiference of the circle may, therefore, be found by Prob. 12. 

Ex. 1. If the threads of a screw be 2 inches apart, the lever 40 
mches in length, and a power of 60 lb. be applied to the end of the 
lever, what weight will be required to produce an equilibrium ? 

^s. 75421b. 13 oz. llf dram?. 
2. If the distance between the threads of a screw be 1 inch, the 
ength of the lever 16 inches, and the power applied to the end of the 
lever be 401b , what weight will produce an equilibrium? 

w2n«. 4022.8 -f- lb. 

Prob. 67. Given the weight, the length of the lever, 
and the distance between the threads of the screw, to find 
the power required to produce an equilibrium. 

Rule. — Multiply the given tceight by the distance betwe^ the threads 
of the screio, ana' divide the product by the circumference of the circle 
described by one revolution of tJie lever. 

Ex. 1. How many pounds, applied to the end of a lever 16 inches 
long, will balance 40^.8 lb. upon a screw whose threads are one inch 
apart ? t^^ ^ ^ns. 40 lb. 

2. How many T)putt^3, applied to the end of a lever 30 inches long, 
will produce an "equftibrium with 40001b. attached to a screw whose 
threads are 2 inches apart ? Jlns. 42 J lb., nearly. 



STEAM POWlSR. 

The power of the steam engine is usually estimated by comparing 
it with that of the horse. There are, however, various circumstances, 
which tend to render the power of the horse an indeiinite standard* 
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such as the natural strength of the animal, — the training it may have 
received to enable it to exert its strengtii to the best advantage, -^ its 
position while exerting its strength, — the length of time the exertion 
is to be continued, — and the velocity of motion required. Before the 
term " horse power " could be employed to communicate any uniform 
idea of force exerted, it was, therefore, necessary to determine, by 
experiment, what was tlie medium power of the horse, making due 
allowance for Varying circumstances. 

Since, however, the power required to move any given body in a 
horizontal direction is dependent on various circumstances besides its 
actual weight, and as a diminished force only is required to continue a 
body in motion, when motion in that direction is once communidated, 
a medium power could be obtained only by repeated experiments on 
the power of the horse, in raising weights in a perpendicular direction, 
like raising a stone from a well, while the animal was made to act in a 
horizontal direction through the agency of a single pulley.* Experi- 
ments were, accordingly, instituted, the result of which has ISeen to 
establish the fact, that a one horse power is a power competent to raise 
2250 lb. 1 mile, in a perpendicular direction, in 6 hours of time. This 
fact being thus established, the term "horsepower" has acquired a 
distinctness of meaning, which renders it a convenient standard by 
which to estimate the power of .machinery, especially when propelled 
by steam. 

The weight given, viz., 22501b., is a little more than a ton; an 
amount entirely beyond the power of any horse to move as above 
stated. The velocity of 1 mile in 6 hours of time is, on the other 
hand, far less than the natural velocity of tlie horse. How are we, then, 
to understand the estimation of horse power here presented ? It will 
be remembered, that, in all machinery by which a gain of pother is 
effected, the power a];^lied to put the machinery in motion always 
moves through a greater space than the body moved by the same ma- 
chinery ; or, in other words, " what is gained in power, is lost in speed." 
This fact presents us with a full explanation of the matter. A horse, 
with a moderate burden, will easily move 3 miles per hour, and in 
6 hours, 6 X 31=18 miles. Now, suppose the horse to act through 
machinery, so constructed, that, while he moves at the rate of 18 miles 
in 6 hours, the weight attached to and act;ed Jigpn by the same ma- 
chinery, moves only 1 mile; how great a power would the horse be 
required to exert to raise 22501b. that distance? Evidently, a power 
equal to ^^ of 2250 lb., or 125 Ib^ a weight entirely within the power 
of a horse of ordinary strength to raise at the velocity proposed. This 
reduces the statement of a single horse power to a form easy to be 
comprehended; viz., it is a power competent to raise 1251b. 18 miles 
in 6 hours, or 3 miles per hour. 

Prob. 68. To determine the horse power required to 
raise a given weight any specified distance per hour. 

Rule. — MuUiphf the toeightj reduced to pounds^ hy the distance 
through which U ts to he movedj and make the product a dividend. 
77i?n, having redtuxd 3 miiea to the same denomination toith the ^iven 
distancCj mumiply it hf 125, and make the product a divisor, Dwide^ 
and the quotient wHl express the required horse pouter. 
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Ex. 1. What amount of horse power will be required to raise 14 T. 
14 cwt 2qr. 161b. GO feet per hour ? 

Operation: 14 T., 14 cwt., 2 qr., 16 lb., = 33000 lb. ; and 33000 
X 60 sa 1980000, the dividend. 3 miles = 15840 feet; 
and 15840X125=1980000, the divisor; then, 1980000 
-i- 1980000 =l,.4iw. 

Note. — If the time given be less than 1 hour, the required power must 
be proport'wnaUy greater. Had the time, in the preceding sum, been 20 
minutes, instead of one hour, that is, \ of the time given, Vvree times as muck 
power uundd have been required. Hence, tfie power required is found by 
multiplying 1 by tfie direct ratio of 1^ and the given weighty and by tfie in- 
verse ratio of 1 Iiour and tfie given time. 

% What amount of horse power is necessary to raise 60 tons 3 feet 
per minute ? Ans. 1 2.2 -|- horse power. 

Prob. 69. Given the horse power, the distance, and 
the time, to determine the weight that may be raised. 

Rule. — Multiply 125 by the given Ivorst power ; the product wiU be 
the toeight that power loiU raise 3 miles per hour. MuUiply this by 
3 miles reduced to the same denomination as the given distance^ and 
divide the product by that distance, and the numhcr obtained wUl deter- 
mine the pounds that may be raised the given distance in one hour. Then^ 
lastly, multiply by tJie given tim>e in minutes, and divide the product by 
GO ; t/te quotient will be the loeight required, 

Ex. 1. What weight will a 5 horse power raise 120 feet in 20 
minuter c^ time ? 

Solution: 125X5 = 625; then, since 3 miles equal 15840 
feet, 625X15840=9900000; and 9900000 -f- 120 = 82500 ; 
and 82500 X 20 ^ 60 = 27500 lb., ./3n*. 
2. What weight will an 8 horse power raise 360 feet in 90 minutes 
of time? .^w. 29T.9cwt Iqr. 41b 



PROBLEMS IN INTEREST. 

Prob. 60. Time, rate per cent., and amount given, to 
• find tke principal. 

Rule. — Divide the given amount by the atnouni o/$l or l£./or the 
given rate and time. 

Ex. 1. What sum of money will amount to $360, at 6 per cent^ in 3 
years and 4 months ? 

The amount of $1 for 3 years and 4 months, is $1.30; and 
$360 -4- $1.20= $300, Ans. 
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2. What sum of money will, in 4 years, 6 months, at 6 per cent per 
annum, amount to $1016 ? Jlns. $800. 

Prob. 61. Time, rate pe?- cent., and interest given, 
to find the principal. 

Rule. — Divide ihe given intensl by the interest of one doUarfor the 
given time and rate per cenU 

Ex. 1. If a man's annual interest be $1200, what is his capital, the 
rate per cent being 6 ? •^fis. $20000. 

2. How much money on interest, at 6 per cent, will gain $36 in 1 
year and 8 months ? ^ns. $360. 



Prob. 62. Given the principal, interest, and time, to 
find the rate per cent. 

^' Rule. — Divide the given irUerest by the interest of the given principal^ 
at one per cent^for the given time. 

Ex. 1. A man, having $4000 on interest, at the expiration of one 
year received $'^0 interest on the same. What rate per cent did he 
receive ? Ans, 6 per cent 

2. If $200 be paid as interest on $2000, for 2 years and 6 months, 
what is the rate per cent ? ^^s, 4 per cent 

Prob. 63. Given ' the principal, rate per cent., and 
interest, to find the time. 

Rule. — Divid? the given interest by the itUerest of the principal for 
one year ; the quotient vnll be the time, 

Ex. 1. Paid $108 interest on a note of $600. How Ion? had the 
note been on interest, the rate per cent being 6. Jtns. 3 years. 

2. Paid $400 interest on a note of $800, the rate per cent being 4. 
How long had the note been on interest ? 

^ns. 12 years and 6 mpntlis 



ANNUITIES. 



An annuity is a sum of money payable annually for any given 
number of years, or forever. 

When any sum of money, pajrable annually, has remained unpaid - 
for any number of years, tlie amount due is the sum of ail the annuities 
tchick are in arrears^ together tvith the interest on each annuity for ~ 
time it has remained unp:tid, 

X* 
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Pkob, 64. Given the annuity, the rate per cent., and 
the time of arrears, to find the amount due. 

Rule. — Find (he cmwunl of tack annuity for the time it has remained 
unpaid, at the given rate per cent. ; the sum qjf^the amounts thus obtained 
ttmt he the sum required, 

Ex. 1. A man, who was in the receipt of an annual pension of $200, 
was required to forego the payment four years in succession. What 
was due at the expiration of tliat time, the rate per cent being 6 ? 

The annuity of the fourth year would receive no interest, as 
it was not due till the year expired, and consequently 
amounted to only $200. The annuity of the third year 
was entitled to one year's interest, and, therefore, 
amounted to, $212. The annuity of the second year 
was entitled to two years' interest, and amounted to $224. 
The annuity of the first year was entitled to three years' 
interest, and amounted to$23a Therefore, 200 4- 212 
+ 224 + 236 = $872, ^rw. 
2. What is the value of an annuity of $600, which has remained 
unpaid for 8 years, interest at 6 per cent being allowed ? 

^n9. $580a 

Prob, 65. Given the annuity and rate per cent., to 
find its present worth for any number of years. 

Rule. — Divide each annuUy by the amount qf$l or l£.for the time 
before it becomes due ; the quotient wUl be the present iDorthofthe several 
annuities, and their sum unll be the amount required 

Ex. 1. What is the present worth of an annuity of $600, for three 
years to come, 6 per cent being allowed for present payment? 

The present worth of the* first year is $600 -^ $1.06 r= 

5617.037 ; of the second year, $600 -^ $1.1 2= $535.714 ; 

and of the third year, $600 -^ $1.18 = $508,474. Then, 

$566,037 + $535,714 + $508,474 = $1610.225, Ans. 

2. What IS the present worth of an annuity of 30£., for 5 years to 

com'1^^4 per cent ? ^ns. 134 £. 5 s. 5 d. -f-- 



ANNUITIES AT COMPOUND INTEREST. 

The amount of an annuity at compound interest, is obtained by corn- 
puling ike compound interest of the severed payments, and then finding 
their sum. Operations of this nature may* obyiously be solved by 
geometrical progression, by making $1 the first term of a geometrical 
series, and the amount of $1 for one year, at the given rate per cent, 
the ratio. The number of terms will always be the. same as the number 
of years. (See Geometrical Progression.) 
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£z. 1. What will an annuity of $60 per annum anoount to^ in 4 

years, at 6 per cent. ? 

$1 is the first term, $1.06 tlie ratio. Therefore, 
1.C64 — 1 
— X 60 = $262.476+, ^na. 

We have, then, the following general principle: — Baiae the ratio 
(which is always found by adding 3ie per cent to $1) to a poxoer equal 
to the number of years ; from this subtract 1 ; then divide the remainder 
by the ratioj less 1, (that is, by the decimal part of the ratio only,) and 
multiply the quotimt by the annuity, 

2. What is the amount of an annuity of $400, which has remained 
anpaid for 20 years, at 6 per cent, compound interest? 

^rw. $1471453+. 

Or, the answers to such sums may be found by multiplying the 
amount of one doUarfor the given number of years and rate per ctnt^ as 
found in the following table^ by the annuity : — 



TABLE, 

Showing the ^^tnumnJt of $1, at Five or Six per Cent, Compound Inter" 
esty for any JSTumber of Years between One and Forty. 



Yr. 


Five per Cent. 


Year. 
1 


Six per Cent. 


Year. 

21 


Five per Cent. 


Year. 

21 


Six per Cent. 


1 


1.000000 


1.000000 


35.7X9252 


39.992727 


2 


2.050000 


2 


2.060000 


22 


38.505214 


22 


43.392290 


3 


3.152500 


3 


3.183600 


23 


41.430475 


23 


46.995828 


4 


4.310125 


4 


4.374616 


24 


44.501999 


24 


50.815577 


5 


5.525631 


5 


5.637093 


25 


47.727099 


25 


54.864512 


6 


6.801913 


6 


6.975319 


26 


51.113454 


26 


59.156383 


7 


8.142008 


7 


8.393838 


27 


54.669126 


27 


63.7057(» 


8 


9.549109 


8 


9.897468 


28 


58.402583 


28 


68.528112 


9 


11.026564 


9 


11.491316 


29 


02.322712 


29 


73.639798 


10 


12.577893 


10 


13.180795 


30 


66.433847 


30 


79.058186 


11 


14J206787 


11 


14.971643 


31 


70.760790 


31 


84.801677 


12 


15.917127 


12 


16.869941 


32 


75.298829 


32 


90.889778 


13 


17.712983 


13 


18.882138 


33 


80.003771 


33 


97.343165 


14 


19.598632 


14 


21.015066 


34 


85.066959 


34 


104.ia3755 


15 


21.578564 


15 


23.275970 


35 


90.220307 


35 


111.434780 


16 


23.657492 


16 


25.672528 


36 


95.836323 


36 


119.120867 


17 


25.84a366 


17 


28.212880 


37 


101.628139 


37 


127.268119 


18 


28.132385 


18 


30.905653 


38 


107.709546 


38 


135^04206 


19 


30.539004 


19 


33.759992 


39 


114.095023 


39 


145.058458 


20 


33.065954 


20 


36.785591 


40 


120.799774 


40 


154.761966 



3. What is the amount of an annuity .of $150, which has remained 
unpaid for 12 years, compound interest, ^ per cent ? 

^ns, $2530.49+. 
The amount of $1 for 12 years, in the above table, is 
$16.869941, and $ia869941 X 150 = $2530.49 +, ^ns. 
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4. What is the worth of an annual salary of $1000, which has 
remained unpaid for 15 years, compound interest, at 6 per cent ? 

Ans. $23375^. 

5. What is the value of an annuity of $150, to continue 30 years, 
at* 5 per cent compound interest? ,^ns, $9965.827-|-. 



TABLE, 

Skowif^ the PregerU fVorOi of an Annvily of $1, at Fhe or Six per 
CenLj for any JSTtanber of Years between One and Forty, 



Yt. 


Five p«»r Cent 


Year. 


Six per Cent. 


Year 

21 


Five per Cent. 


Vear. 

21 


Six per Cent. 


1 


0^52381 


1 


0.943396 


12.821153 


11.764077 


2 


1.859410 


2 


1.833393 


22 


iai63003 


22 


12.041582 


3 


2.723248 


3 


2.673012 


23 


ia48&574 


23 


12.303379 


4 


3.545950 


4 


3.465106 


24 


ia798r)42 


24 


12L550358 


5 


4.329477 


5 


4.212364 


25 


14.093945 


25 


12.783356 


6 


5.075692 


6 


4.917324 


26 


14375185 


26 


ia003166 


7 


5.786373 


7 


5.582381 


27 


14.643034 


27 


13iJ10534 


8 


&463213 


8 


6.209794 


28 


14.898127 


28 


13.406164 


9 


7.107822 


9 


6.801692 


29 


15.141074 


29 


ia590721 


10 


7.721735 


10 


7.360087 


30 


15.372451 


30 


ia764831 


11 


8^)06414 


11 


7.886875 


31 


15.592810 


31 


ia929086 


12 


8.863252 


12 


8.388844 


32 


15.802677 


32 


14.084043 


13 


9.393573 


13 


8.852683 


33 


16.002549 


33 


14.230230 


14 


9.898641 


14 


9.294984 


34 


16.192904 


34 


14.368141 


15 


10.379658 


15 


9.712249 


35 


16.374194 


35 


14.498246 


16 


10.837770 


16 


10.105895 


36 


16.546852 


36 


14.620987 


17 


11.274066 


17 


10.477260 


37 


16.71 1287 


37 


14.736780 


18 


11.689587 


18 


10.827603 


38 


16.867893 


38 


14.846019 


19 


12.085321 


19 


11.158116 


39 


17.0] 7041 


39 


14.949075 


20 


12.4(>^16 


20 


11.469921 


40 


17.159086 


40 


15.046297 



To find the value of an annuity, by the preceding table, muUiply the 
value of one doUar, as given in the preceding ted>le,for the given number 
of years, and rate per cent,, ly the given number of dollars. 

Ex. 1. What sum of money will purchase an annuity of $400, to 
continue 12 years, at 6 per cent, discount ? 

The value of $1, for 12 years, is $8.388844 ; and 8.388844X 
400 zn $3355.537+, Ans, 
2. What is the present value of an annuity of $1200, to continue 
16 years, at 6 per cent discount ? Ans, $12127.074 -j-. 

a How much must be paid for an annuity of $75, to continue 30 
years, at 6 per cent, discount ? Ans, $1032.352 4-- 
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ASSESSMENT OP TAXES. 

A tax is a earn of money collected from the citizens of a state, 
county, or town, for defraying the expenses necessarily incurred in 
the administration of justice, and in works of common utility. 

The sum each man is required to pay, depends, for the most part, 
on the amount of his property. To this fiie poll tax forms the only ex- 
ception ; which is a tax required of every male inhabitant of a state, 
who has attained the age of twenty-one years, independently of the 
property he may possess. 

In levying a tax upon any community, first take a complete list of 
all the property of the town on which the tax is to be laid, and also of 
the number of polls to be taxed. Next, determine the amount of the 
poll taxes, by multiplying the number of polls by the tax on each. 
This being determined, subtract it from tlie whole sum to be raised, 
and the remainder will be the sum to be raised on the property of the 
town, both real and personal. Then, to ascertain the percentage, di- 
vide the tax to be raised by the whole amount of taxable property, and 
the quotient will be the tax on one dollar. To find what tax any indi- 
vidual pays, multiply his inventory by this quotient, or tax per dollar. 

Ex. 1. What will be A's tax, if he own real estate to the amount 
of $1340, and personal properly to the amount of $874, if the town 
in which he lives, the inventory of which is $32265, raise a tax of 
$1129.95, there being 270 polls, which are taxed 60 cents each, and 
for two of which he pays ? 

270 polls X 60= $162.00, amount of the poll taxes. There- 
fore, $1129.95 — $162.00 = $967.95, the sum to be 
levied on the property. Hence, $967.95 -r- $32265 =3 
cents, the tax on one dollar. Then, $1340 X -03=: 
$40.20, and $874 X .03 = $26.22, and two polls, at 60 
cents each, = $liM). Therefore, $40i»-f $26iJ2 + 
$1^20=67.62, ^n5. 

After finding what the tax is per dollar, a table may be formed like 
the following, which will expedite the operations : — 













TABLE. 








Tax 


on 


$1 is 


.03 


Tax 


on 


$10 is .30 


Tax 


on 


$100 is aoo 


a 


tt 


2 « 


.06 


M 


« 


20 « .60 


tt 


tf 


200 « &00 


tt 


u 


3 « 


.09 


tt 


u 


30 « .90 


« 


u 


300 « 9.00 


« 


tt 


4 « 


.12 


U 


u 


40 « 1.20 


tt 


u 


400 « 12.00 


tt 


« 


5 « 


.15 


tt 


« 


50 « 1.50 


tf 


« 


500 « 15.00 


tt 


tt 


6 « 


.18 


u 


M 


60 « 1.80 


tt 


tt 


600 " laoo 


« 


tt 


7 « 


.21 


u 


« 


70 « 2.10 


tt 


« 


700 « 21.00 


« 


« 


8 « 


.24 


« 


tt 


80 « 2.40 


tt 


M 


800 « 24.00 


. tt 


M 


9 « 


.27 


« 


tt 


90 «* 2.70 


« 


« 
U 


900 « 27.00 
1000 « 3000 
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Now, to determine A's tax irom this table, $1340 4- $874 = $2214. 

The tax on $2000 = $60.00 v 

u u u 200= aoo 

« « « 10= .30 

a a a 4= .12 

Two polls, at 60 cts. = ISIO 

- $67.62, Ans^ as before. 

2l From thepreceding table, calculate B's tax, whose real estate is 
valued at $562u, and his personal property at $11G2, and who pays 3 
poll taxes, each 75 cents. ^ns, $205.71. 

3. Form a table, and calculate the tax of A, whose property is val- 
ued at $1500 ; of B, whose property is $2000 ; of C, whose property 
is $1200 ; of D, whose property is $3000 ; and of E, whose property 
is est'unated at $3500 ; supposing them to live in a town whose in- 
ventory is $1000000, and on which a tax of $4280 is to be levied, the 
number of polls being 400, and paying each 70 cents. 

.^fw. A's tax will be $6 ; B's, $8 ; C's, $480 ; D's, $12 : and 
Fs, $14. 

4. A tax of $3000 is to be raised on a certain town, the inventory 
of which is $^)000 ; the number of polls, 250, taxed each 75 cents. 
What is the amount of A's tax, whose property is valued at $2500, 
and who pays for two polls ? w&«. $118.68^. 
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TABLE 



OF 



STANDARD WEIGHT OF GOLD AND SILVER COIN. 



WEIGHT. 

pioC. gr, 
American Coin. 

Eagle, (half and quarter in 
proportion,) 10 16 

Silver Dollar, (parts in pro- 
portion,) 17 6 

English Currency 

One grain British ffold is 
worth 2d. English cur- 

renC7,= .OSTgV, Federal 
Money ; consequently, 
per pwt, it is worth 

.888|, and per oz. $17- 
.777 J. But $17.777| -*- 
4 = $4,444 4-, the Fed- # 
end value of 1 £. ster- 
ling; hence, every oz. of 
British gold =4£. ster- 
ling. 
English Guinea, (half in 

proportion,) 5 8} 

Heavy Sovereiffn, 5 2j| 

Seven-Shilling Tiece, ... 1 19 

French Coin, 

Double Louis, coined be- 
fore 1786, 10 11 

Double Louis, since 1786, 9 20 

Double Napoleon, or 40 
francs, (single in prop.,) 8 7 

Same as the new Louis 
Guinea, 5 

Spanish Coin, 

Doubloon, (shares in pro- 
portion,) 17 8^ 

Doubloon, Mexican or Co- 
lombian, 17 9 

Coronilla, or Vintern, ... 1 3 

Portugal, 

Dobraon, (Brazilian, the 

same,) 34 13 

Dobra, 18 6 



WXIQHT. 

pwt, gr, 
Johannes,(Brazilian,same,) 18 
Moidore, (half in prop.,) . 6 22 
Sixteen-TestoonPiece,1600 

Rees, 2 6 

Old Crusade, 400 Rees, . . 15 

New Crusade, 480 Rees, . 
Milree, coined since 1755, 

Frankfort and Hambwrg. 

Ducat, (Hungarian and 
Russian, same,) 2 5| 

Gevuna. 

Pistole, old, 4 7| 

Pistole, new, 3 15f 

Sequin of Genoa, 2 5| 

Austrian Dominions. 

Souverein, 3 14 

Double Ducat, 4 12 

Russia. 

Ducat of 1796, 2 6 

Gold Ruble, 1756, 1 On 

Gold Ruble, 1799, 18| 

Gold Polten, 1777, .... 9 
Imperial, 1801, (half in pro- 
portion,) 7 17^ 

Half Imperial, 1818, .... 4 3$ 

Holland. 
Ryder, .... 69 

Double Ryder, 12 21 

Ducat, 2 5| 

Ten-Guilder Piece, (half 
in proportion,) 4 8 

Prussia. 

Ducat, 2 5i 

Frederick, double, ..... 8 14 

Frederick, single, ...'.. 4 7 

Turkey. 
Sequin fbnducli of Con- 
stantinople, ^ . 9 61 
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Sequin fonducli, 

Yeermeeblekblek, 

Half MiBseir, 1818, 

MUdn. 

Sequin, 

Doppia, or Pistole, 

Forty-tdvre Piece, 1808, . 

Naples. 

Six-Ducat Piece, 1783, . . 
Two do., or Sequin, 1762, 
Three do., or Oncetta, 1818, 

J{etherlands. 

Gold Lion, or Fourteen- 

Florin Piece, 

Ten-Florin Piece, 1820, . . 

Piedmont. 

Pistole, since 1785, (half in 
proportion^ 

Bequin, (half in prop.) . . 

Carlino, since 1785, (half 
in proportion,) 

Marengo, or 20 francs, . . 

Saxony. 

Ducat, 

Augustus, 

Sicily. 

Double Ounce, (half in pro- 
portion,) 

jyenmark. 

Ducat, Current, 

Ducat^ Specie, 

Christian d'Or, ....... 

East India. 

Rupee, Bombaj, 1818, . . 
Rupee, Madras, 1818, . . . 
Pagoda, Star, 



fWi. 

2 
3 


5 

.a 


2 

4 

8 


111 

8 


5 
1 
2 


16 
20^ 

m 


5 
4 


7| 

71 



5 20 

2 5 

29 6 

4 3i 



2 5| 
4 6i 



6 17 



2 
2 
4 



Hanover. 
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5| 

7 



7 11 
7 12 
2 4| 



Double George d'Or, (sin- 
gle in proportion,) ... 8 13 

Ducatj. 2 5| 

Florin, 



Gold 



2 2 



Malta. 

Double Louis, (half in pro- ^ 

portion,) ' 10 16 

Demi-Louis, 2 16 

Parma. 

Quadruple Pistole, 18 9 

Pistole, or Doppia, 4 14 

Maria Theresa, 4 3^ 

Rom^. 

Sequin, coined since 1760, 2 4| 
Scudo of Republic, .... 17 Oj 

. Sweden. 
Ducat, 2 5 

Switzerland, 

Pistole of the Helvetic Re- 
public, 1800, 4 21i 

Treves. 
Ducat, 2 6| 

Tuscany. 

Zechino, or Seauin, .... 2 6| 
Ruspone of the Kingdom of 
Etruria, 6 174 

Venice. 
Zechino, or Sequin, .... 2 6 

JFirtemherff. 
Carolin, 6 



Ducat, .2 5 

Zuru^. 
Ducat, (doubly in proper* 



tion,) 



. . 2 5} 
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